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FY 1996 DOE, EPA, AND NOAA R&D BUDGET
AUTHORIZATIONS

MONDAY, FEBRUARY 13, 1995

House of Representatives,
Committee on Science,

Subcommittee on Energy and Environment,
Washington, D.C.

The Subcommittee met, pursuant to call, at 2:05 p.m. in Room
2318, Raybum House Office Building, Hon. Dana Rohrabacher
[Chairman of the Subcommittee] presiding.

Mr. Rohrabacher. That is the very first time I call this meeting
of the Energy and Environment Subcommittee to order, and for the
next four days and again on February 21 we will hear testimony
on fiscal year 1996 budget requests for programs at the Depart-
ment of Energy, EPA, and NOAA, those parts that are under our
jurisdiction. While I know the schedule is intense, it will allow us
to meet our deadlines for markup at the Subcommittee and full

Committee levels and play a meaningful role in this year's budget
process.

This Subcommittee has been asked to approve almost $8 billion

in budget requests for these three agencies under our jurisdiction.

If approved, it would represent over $500 million in increases for

fiscal year 1995—over fiscal year 1995 levels. To put this in per-

spective, not only are we not going to approve the budget increases,

we plan to cut the 1995 levels according to targets which we will

receive from the Budget Committee. While we don't know what
those targets will be at this time, it is clear that we will probably
be faced with a total of over $1 billion in cuts from these requests
of $8 bilhon.

I have made no prejudgments on individual programs. I will be
listening carefully to the testimony from both the Administration
and outside witnesses, and I encourage all of our Members to do
the same. I am disappointed that the Clinton Administration abro-

gated its responsibility to make the tough choices in this budget.

I am confident, however, that this Subcommittee will be making
those tough choices. If we are ever to reduce this monstrous deficit,

the high level of deficit spending, and to protect future generations
of Americans, we must act courageously and responsibly.

For 40 years. Congress has been basically at a Christmas dinner,

gorging itself without regard to the consequences, and it is time for

us to push away those tempting bon-bons and to put Government
on a slim-fast diet. Today we have the opportunity hear from some
well qualified people who have some suggestions on how to accom-
plish this. Tom Schatz, President of Citizens Against Government

(1)



Waste; Jill Lancelot, Director of Congressional Affairs to the Na-
tional Taxpayers Union, representing organizations which have
made a thorough study of taxpayer-funded programs, and they be-
lieve the world could do without some of these programs or at least
some of these programs could be handled in the private sector. Dr.
Alan Moghissi has come to us from Temple University in Philadel-
phia where he is associate vice president of environmental health
and safety. His 20 years of service at EPA included holding the po-
sitions of research director and program manager in the Office of
Research and Development under this Subcommittee's jurisdiction.

Dr. Will Happer distinguished himself as director of energy re-

search at the Department of Energy from 1991 to 1993 and comes
to us from Princeton University, where he is a professor of physics.
Victor Rezendes is not an unfamiliar face. He is a veteran member
who serves as director of the energy and science issues at GAO.
And we will follow the Committee rules basically and allow 10

minutes for opening statements, five minutes per member, but I

understand Mr. Hayes will probably be only offering the only open-
ing statement, so I would like to at this point turn to Mr. Hayes
if he has a few moments of opening thoughts for us.

Mr. Hayes. Mr. Chairman, thank you very much. I have a writ-

ten statement which I will ask unanimous consent be placed within
the record.

Mr. ROHRABACHER. Without objection, so ordered.

Mr. Hayes. And then I would just make a short observation, one
in terms of housekeeping. I want to apologize to the panel that I

am going to have to leave during your opening statements and
apologize to the Chairman. I intend very much to work with him
on some of the legislative efforts, both fiscal and nonfiscal, during
this session, and unfortunately, because of a bit of the lateness in

the notice for these hearings this week, none of which is his fault,

but some of which involves the start of each Congress, and conflicts

in which you make appointments and commitments which you can-
not change at the last minute. So if I get up and leave during
someone's remarks, it is not because you just said something griev-

ous, it is simply having to keep that conflict in mind.
The second thing that I am going to do as a matter of house-

keeping is ask all of you on the panel, if you would, I had your pre-

vious testimony which I found very interesting, with the sole excep-
tion of Ms. Lancelot's that I am looking through now, if you would
all indulge us in perhaps allowing a subsequent written question
to be delivered to you at the appropriate address, because you
touch upon some things that I would be most interested in follow-

ing up if I don't have an opportunity to do it directly.

And thirdly, one more observation that I would wish to make is

that I have a great concern in the upcoming Congress about the
swing of pendulums. For the last eight years I have been a minor-
ity Member of a majority party, a Democrat who probably had
more of an observation toward fiscal responsibility than some of my
brethren. Some of them are gone, some of them are back, but they
are now a minority party. I, however, have an equal fear of pen-
dulums in fiscal matters taking a total swing in the opposite direc-

tion without prudence, and I think your testimony today, while it



touches upon some things that ought to be gone, should be aug-
mented in the same fashion by some things that ought to be here.
Let me give you an example, briefly, of what I am talking about.

I have voted for a lot of defense budgets. If we view them only as
dollars, they should be zeroed. If we don't look that they have a
policy driving behind them, then they should be dramatically cut.

But I think the role of Congress is to weigh what defense dollars

are for what purpose and to recognize that that is going to be a
level of spending and that whether that compares to a previous or
later budget will be driven by the policy concerns.

In this Committee, for example, we have been dealing with some
health concerns in rural parishes. I use the word "parishes" instead
of "counties." I represent where the Church history has parishes,
not counties. But we have one large parish in Louisiana. The larg-

est in the State has only one doctor. We have, through an advent
of telecommunications and some very low-cost technology, given
him the opportunity to reach medical expertise ever5rwhere and our
per-patient cost is dropping, but our total cost is increasing because
of the outreach of now reaching more people. Those are the kind
of tough fiscal analyses that I think have to be made by Congress.
Yes, the program went up in some dollars, but if you look at it

longer term through health being recognized as a primary concern
and treated earlier, has cost savings at the end, and, yes, it went
down in an efficient program per patient.

I merely want to make the observation that some of these things
that you mention in testimony are easy to cut and, believe me, long
overdue. Others I just fear need to be thought through a bit more
as we wrestle budget versus policy versus intent and recognize that
we have some interest—^we are spending dollars in another fashion,

such as environmental concerns.
Thank you very much, and I very much appreciate the Chair-

man's indulgence, and, as I say, I look forward to working with him
on some of these more intricate matters, and I look forward to both
authorization and appropriation bills that we can go home and talk
about, instead of try to dodge in press conferences and speeches.
Thank you.
[The prepared statement of Mr. Hayes follows:]
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Thank you, Mr. Chairman. We are beginning our work on this Subcommittee

with an important topic: new priorities for the Department of Energy, the

Environmental Protection Agency, and the National Oceanic and Atmospheric

Administration. Each agency faces stress as the deficit's grip closes down on their

budgets. There is dissatisfaction with their performance. In an era where the Federal

Government is expected to reduce its role, we must offer the agencies some direction

to follow as they reorient themselves to carry on their tasks.

I note in Mr. Rezendes's testimony today a good first principle for us to follow

in our deliberations: decide on basic missions for each of these agencies. If we can

come to agreement on those points, it is likely that we will also be able to decide how
best to organize these agencies to accomplish those goals. After all, "form follows

function," as the saying goes.

Applying that criteria to the Department of Energy, as an example, means that we
would decide whether the Department should continue to have the responsibility to

manufacture our Nation's nuclear weapons, or whether responsibility for repairing the

environmental damage created by the Department's production complex should be

assigned to another agency. How we answer these questions will affect the type of

energy research program for DOE to carry on in the future.

It is no secret that I have some questions regarding the activities of the

Environmental Protection Agency. Since its founding in 1970, the agency has been

quite successful in reducing large sources of pollution. Their methods, however, do

not seem to be as successful as the magnitude of the risk involved shrinks. If EPA
is to continue to assure a healthful environment for all of us, it must do better at

assessing the risks to health and the environment and at deciding which of those risks

merit the commitment of our limited resources. I wilt continue to work at achieving

that goal.

Mr. Chairman, I want to move on to hear what suggestions the witnesses have

for us as we pursue these efforts. We should welcome outside help in achieving

consensus on the role these agencies will play. The Administration has a number of

"reinvention" initiatives underway within each of these agencies and we should take

advantage of that.

We are architects of the future here and that is an opportunity we should not

squander. Thank you, Mr. Chairman.



Mr. ROHRABACHER. Thank you very much, Mr. Hayes.
First of all, let me note that I have read your testimony, and

what I would like to do is this. We know we have got to make some
cuts, and I agree with Mr. Hayes also that the responsibility is not
just to say what you are against but also what you are for and how
to best use the money that is available. I don't think that what we
need, from what I read from some of your testimony, is a lead-in

that suggests how much the Federal Government needs to cut
spending. We know that. That is why we are here. As you can tell,

not only the Chairman is committed to this but on both sides of the
aisle, people are committed to this end.

If, when you get to your testimony, if you can get to the heart
of your testimony, rather than the lead-in about how important it

is to cut these various programs, we are interested in your exper-
tise, and let's get to the heart of the matter, and, with that, I would
like each of you to limit if possible your statements to about five

to seven minutes, even though your overall statements will be put
in the record.

Thank you very much.
Mr. Schatz.

STATEMENTS OF THOMAS A. SCHATZ, PRESIDENT, CITIZENS
AGAINST GOVERNMENT WASTE, WASHINGTON, D.C.; JILL
LANCELOT, DIRECTOR OF CONGRESSIONAL AFFAIRS, NA-
TIONAL TAXPAYERS UNION, WASHINGTON, D.C.; DR. A. ALAN
MOGmSSI, ASSOCIATE VICE PRESIDENT, ENVIRONMENTAL
HEALTH AND SAFETY, TEMPLE UNIVERSITY, PHILADEL-
PHIA, PENNSYLVANIA; DR. WILLIAM HAPPER, PROFESSOR
OF PHYSICS, DEPARTMENT OF PHYSICS, PRINCETON UNI-
VERSITY, PRINCETON, NEW JERSEY; AND VICTOR S.

REZENDES, DIRECTOR, ENERGY AND SCIENCE ISSUES, RE-
SOURCES, COMMUNITY, AND ECONOMIC DEVELOPMENT DI-

VISION, U.S. GENERAL ACCOUNTING OFFICE, WASHINGTON,
D.C.

Mr. Schatz. Thank you veiy much, Mr. Rohrabacher.
Of course it is very refreshing to learn that the Congress is very

serious about cutting spending, and since this is the first time we
have seen it in a while, it is probably why we wrote so much about
it. But I will be happy to summarize my remarks.

I appreciate this very much, one of several Subcommittees I have
been privileged to be the first witness before, and as the represent-
ative of the 600,000 Members of the Citizens Against Government
Waste, which is the follow-on organization to the Grace Commis-
sion, it is gratifying that you are seriously interested in what we
have to say.

The Citizens Against Government Waste was created 11 years
ago after the report of the Grace Commission, and that, of course,
was formally known as the President's Private Sector Survey on
Cost Control. Several of the recommendations I will be discussing
today, in fact, are still viable, have been around for many years,
came through the Reagan and Bush budgets, and in some cases
even the Clinton Administration's budget, proposes to reduce or
eliminate many of the programs before your Subcommittee.



You are facing a very important task—to eliminate unnecessary
spending and streamline the Government. But assumptions need to

be reversed. Instead of looking at programs and figuring out how
much more should be spent each year, these programs should be
reviewed as you suggest, Mr. Chairman, starting with basically a
zero base line, an approach that says what do we need today, how
much money do we need to spend on it, and is it truly necessary
for the future of the country.
We have made numerous suggestions for reductions or elimi-

nation of projects under your jurisdiction in a publication called

"Prime Cuts," which is a compilation of Congressional Budget Of-

fice and the President's budget and other public and private sector

sources, in addition to the Green Scissors Report, which was put
together by Citizens Against Government Waste, National Tax-
payers Union, and a host of taxpayer and environmental groups.

First, we have for some time been supporting the elimination of

the gas turbine modular helium reactor. Over the last two years,

the Administration and several Members of Congress have pro-

posed eliminating this program. The National Academy of Sciences
has twice rejected the gas turbine modular helium reactor and in

1992 declared that no funds should be allocated for development of

this technology. Elimination of this program, Mr. Chairman, would
save taxpayers $60 million over the next five years.

In addition, the advanced light water reactor has proven to be a
marketable commercial reactor. It is our belief that that, at this

point, should be phased into the private sector. This would allow

taxpayers to save about $200 million over the next five years.

The President has made several recommendations to reduce
funding to the National Oceanic and Atmospheric Administration,
or NOAA, in his fiscal 1996 budget, and we agree with many of

them, but we would go further. We would support privatizing the
NOAA research fleet, freeze remaining NOAA funding to further
encourage better management in NOAA programs, speed up clos-

ings of outdated National Weather Service offices, and privatize

parts of the Weather Service or request that the users pay more
for that information.

Citizens Against Government Waste also supports the National
Performance Review recommendation to close and consolidate

unneeded Department of Energy facilities and labs and emphasize
post-Cold War priorities which the NPR estimated will save $2.1

billion in the next five years, and, Mr. Chairman, if the Sub-
committee or the Congress is unable to make such decisions be-

cause of some of the traditiongd concerns that Members have for fa-

cilities in or near their States or districts, you may consider setting

up a commission to make such recommendations similar to the
Base Closing Commission.
The Clean Coal Technology Program has been the subject of seri-

ous criticism and should also be eliminated. In addition, the Coal
Research and Development Program should be reduced by $90 mil-

lion.

Last year, Mr. Chairman, under different circumst£uices, I testi-

fied regarding the Tokamak Physics Experiment, which was funded
but we still believe will be too costly over the long term and pro-

vide technology that will neither be operational, nor commercially



viable until the year 2040. At that time, the cost could reach as
much as $30 billion, and it is those kinds of decisions—how far out
do we want to spend the money, and are those reasonable esti-

mates—that the Subcommittee should be considering as it goes
through the budget.
CAGW also supports the Congressional Budget Office's rec-

ommendation to reduce Department of Energy funding for energy
technology development efforts. Such a reduction would eliminate
duplicative research and encourage better fiscal management, po-
tentially saving as much as 2.5 billion over five years.

We also support a reduction in general science and research ac-

tivities for nuclear physics to the fiscal 1994 level and freezing it

at that amount. That would save taxpayers $369 million in five

years.

Mr. Chairman, we are asking that before one more precious dol-

lar is spent on these programs, you carefully examine whether the
project needs to continue: Is this a project that I want my children
and grandchildren to be paying for? And when you look at the fis-

cal 1996 budget, we urge you to keep national interests, not local

interests, in mind. Taxpayers suffer daily from the cost of ineffi-

cient government. The National Debt grows by more than $388,000
each minute.
We appreciate the opportunity to testify today. I will be happy

to answer questions about some more details on these proposals,

and this concludes my testimony.
Thank you very much, Mr. Chairman.
[The prepared statement of Mr. Schatz follows:]
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Good afternoon, Mr. Chairman. Thank you for the opportunity to testify today

before the Environment and Energy Subcommittee on Science. My name is Tom Schatz

and I represent the 600,000 members of Citizens Against Government Waste (CAGW).
Your interest in CAGWs comments are a true indication of the tidal wave of change that

swept the country on November 8th.

CAGW was created 1 1 years ago after Peter Grace presented to President Ronald

Reagan 2,478 findings and recommendations of the Grace Commission (formally known
as the President's Private Sector Survey on Cost Control). These recommendations

provided a blueprint for a more efficient, effective, less wastefiil, and smaller

government.

Since 1986, the implementation of Grace Commission recommendations has

helped save taxpayers more than $250 billion. Other CAGW cost-cutting proposals

enacted in 1993 and 1994 will save more than $100 billion over the next five years.

CAGW has been working tirelessly to cany out the Grace Commission's mission to

eliminate government waste.

Mr. Chairman, you and the members of this subcommittee face one of the most

important iasks confronting our country — eliminating unnecessary spending and

streamlining the government. Not only do you have an opportunity to save tax dollars,

but you also have the chance to end the wasteful spending habits of the past.

The first step is to reverse some old assumptions. Congress has often viewed

programs as perpetual, without taking enough time to evaluate their effectiveness. The

premise has been: How much was spent last year, and how much are we supposed to

spend this year, rather than whether the money should be spent at all. This is, after all,

not the government's money — it's the taxpayer's. Every expenditure should be viewed

from the groimd up — instead of making the assimiption that everything is sacrosanct.

A $4.7 trillion debt and chronically high budget deficits are clear indications that

we have been living beyond our means. Unfortunately, spending must be drastically

reduced, programs eliminated and priorities re-ordered to ensure a sound economic

fliture. If taxpayers cannot get a real return on their investments, then the program should



be eliminated. If a program is not significantly time-sensitive, it should be deferred until

the budget is balanced.

We have made nimierous suggestions for reductions or the elimination of projects

under your jurisdiction in Prime Cuts, which is CAGWs inventory of recommendations,

from a number of sources such as 0MB, CBO and, of course, the Grace Commission. If

Congress enacted all of the recommendations in Prime Cuts, taxpayers would save $1.2

trillion over the next five years. We have also been involved in The Green Scissors

Report, a consortium of environmental and taxpayer groups to eliminate wastefiil

spending and subsidies which also have significant envirormiental impact.

The Gas Turbine-Modular Helium Reactor (GT-MHR) is one such wasteful

project. Over the last two years, the administration and members of Congress have

proposed eliminating the GT-MHR. However, it has been spared at every attempt. The

National Academy of Sciences (NAS) has twice rejected the GT-MHR and in 1992

declared that "[n]o fimds should be allocated for development of [GT-MHR] technology."

The only working commercial version is located at Fort St. Vrain in Colorado and has the

worst operating record of any nuclear facility. Experts in the field have declared that the

GT-MHR is a weak economic competitor in energy production. The 1 992 NAS study

concluded that the GT-MHR had poor market potential. By eliminating the GT-MHR,
taxpayers would save $60 million over the next five years.

Since the Advanced Light-Water Reactor (ALWR) has been proven to be the most

marketable commercial reactor, private industry should act on its own to develop the

reactor. Funding for the ALWR goes to the private sector for design and certification

development in conjunction with the Nuclear Regulatory Commission (NRC). In the FY
1995 budget, funding for ALWR subsidies increased from $58 million to $65 million,

due to fee increases by the NRC in the design certification process. The private sector

already has long-term experience in nuclear reactor design and construction. Industry,

not government, should assume responsibility for further funding, in part if not in whole,

since the private sector will be the main beneficiary of its success. Subsidizing industry

licensing fees to government agencies defies logic and places all of the burden on the

taxpayer. Eliminating this program would save taxpayers $200 million in the next five

years.

The President has made recommendations to reduce fiinding to the National

Oceanic Atmospheric Administration (NOAA) in his FY 1996 budget. Mr. Chairman,

these cuts do not begin to address unnecessary spending in NOAA's budget. We have

recommended privatizing the NOAA research fleet, which GAO has criticized for being

too expensive to maintain and operate as compared to the services provided by private-

sector fleets, saving $250 million in five years. We also recommend freezing remaining

NOAA funding to further encourage better management in NOAA programs, saving

taxpayers more than $800 million over five years. Closing antiquated National Weather

Service (NWS) offices is costly and takes up to two years. CAGW supports more

expeditious closings, which would save $100 million over five years. The adminstration
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has also recommended privatizing the National Weather Service in the FY 1 996 budget,

saving $40 million by the year 2000. The subcommittee should move forward on this

proposal.

In Prime Cuts, CAGW recommended establishing a Department of Energy (DOE)

Laboratory Closure Commission, designed after the Base Closure Commission, to find

laboratories that could be closed or consolidated. We also support the National

Performance Review recommendation to close and consolidate unneeded facilities and

labs and emphasize post-Cold War priorities, which the NPR estimated will save $2.1

billion in the next five years.

The Grace Commission also recommended closing and merging duplicative

regional EPA laboratories. The Commission suggested consolidating the Ada, Oklahoma

research lab into the Cincinnati, Ohio laboratory and transferring the Grosse Isle,

Michigan staff and functions to the Duluth, Michigan lab, saving $7 million in five years.

The Commission also noted that many EPA laboratories were underutilizing their space -

- some were not EPA-owned and one in a Houston shopping center posed potential health

risks. Consolidating laboratories in each region would enhance cost-effectiveness, with a

five-year savings of $22 million.

In 1984, Congress established the Clean Coal Technology Program (CCTP) to

address the acid rain problem by encouraging private industry to use coal in

environmentally sound ways. The program provides 50 percent matching funds to

demonstration projects. Since 1986, CCTP has cost the taxpayers $1.1 billion, and has

failed miserably, demonstrating little of value. Waste and mismanagement have also

plagued the projects. In 1991, the General Accounting Office (GAO) reported numerous

problems at DOE: premature termination of many of the projects, projects behind

schedule, or projects over budget. Meanwhile, according to GAO, DOE had waived

required repayment for many private sector participants. Moreover, the research

programs were often redundant or out of step with the research sponsored by high sulfur

coal producers looking to maintain a market. According to the same GAO report, some

of the DOE-funded programs were more harmful than already existing alternatives.

Elimination of the CCTP would net a savings of $20 million in just one year.

Though it is separate from the CCTP, Coal Research and Development funding

has also been the target for reductions by both the administration and members of

Congress. For FY 1994 and FY 1995, the administration requested a reduction in the

Coal R&D program, only to have the money added in conference. In the FY 1993

Interior Appropriations bill. Chairman Bob Walker proposed an amendment to take out

$50 million as requested by the President, which passed 278-137, but funding was

restored in the conference report. CAGW supports a reduction of $90 million from the

Coal R&D program, for a five-year savings of $450 million. The program not only

duplicates research done in the private sector, but also continues projects that serve no

purpose. The Congressional Budget Office (CBO) declared that, "DOE continues to

develop technologies in which the market clearly has no interest...DOE spent hundreds of
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millions of dollars on coal-powered magneto hydrodynamics - without any indication of

who was interested in the product." Many of the Coal R&D programs are redundant to

projects funded under the CCTP and therefore can be eliminated.

The Grace Commission report on the DOE touted controlled nuclear fusion as "a

possible source of peaceful energy." However, the Tokamak Physics Experiment (TPX)

is not the solution. The project has already cost taxpayers $10 billion and will cost

another $2.2 billion in the next five years. Experts contend that this technology will be

neither operational nor commercially viable until the yezir 2040, and the final cost may be

$30 billion. Meanwhile, non-Tokam£ik research receives barely three percent of the

fusion budget, crowding out other research and development. Since the Tokamak project

began, no one has been able to produce more energy than the amount consumed. While

CAGW does support research in the fusion energy field to effectively create a cheap,

constant, and safe source of energy, the Tokamak project is doing more to inhibit research

than advance it. We have also recommended reducing fusion energy research by 20

percent to develop parity between the commercial market's preparedness for fiision

energy research and some of the large-scale demonstration projects currently being

developed, saving $375 million in tax dollars in the next five years.

Power marketing administrations (PMA) sell off hydroelectric power produced at

129 federally owned plants serving 33 states and providing six percent of the nation's

electricity. PMAs primarily sell power to rural electric cooperatives, municipal utilities,

and other preferred customers. Any excess power is then sold to investor-owned utility

companies at cost. In 1994, the Natural Resources Committee appointed a Bonneville

Task Force to study ways to save money at the Bonneville Power Authority (BPA). In

May, the Task Force issued their report offering reforms, such as reducing wasteful

spending at the Washington Public Power Supply System, ending discounts for the

Bureau of Reclamation and private irrigators, and reevaluating agreements with large

industrial users. Their recommendations would save $150 million in one year and more

than $1 billion in five years. In the FY 1996 buget, the adminstration plans to turn the

BPA into a govenmient corporation. However, CAGW endorses privatizing the BPA,
along with all other PMAs, which the Grace Commission estimated would save $19

billion over five years.

In the FY 1996 budget, the administration also recommended privatizing the

Alaska, Southeastern, Southwestern, and Western Power Marketing Administrations,

estimating $3.7 billion in revenue. CAGW supports privatizing PMAs because producing

and selling electricity should be a commercial, not a government activity. Privatizing the

PMAs would remove the maintenance and upkeep responsibilities fi"om federal hands and

place it where it belongs, in the commercial sector.

CAGW supports the Congressional Budget Office's recommendation to reduce

DOE funding for energy technology development efforts. Such a reduction would

eliminate duplicative research and encourage better fiscal management, with a five-year

savings of $2.5 billion. CAGW also supports a reduction in general science and research
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activities for nuclear physics to its FY 1994 level and freezing it at that level. Such fiscal

responsibility would save taxpayers $369 million in five years.

Before approving the expenditure of one more tax dollar on programs under your

jurisdiction, members of this subcommittee should ask themselves two questions: (1) is

this project worth the further weakening of our representative government?, and (2) is this

a project that I want my children and grandchildren to be responsible for paying? When
considering rescissions for this fiscal year, those same questions should be asked.

We are asking that before one more precious dollar is needlessly wasted, you

carefully examine whether the project needs to continue. While considering authorization

bills this year, we urge you to keep national interests, not local interests, in mind.

Taxpayers are suffering from the costs of inefficient government. The national

debt still grows by more than $388,000 each minute. We are calling on you to answer the

call for reform and spending cuts that taxpayers made on Election Day.

Congress usually has good intentions when spending money, but the power to do

good is also the power to do mischief with our tax dollars. Care must be taken when

looking at individual programs and projects; the more open and honest you are, the more

likely a project is to withstand the light of day.

By adopting the changes recommended by CAGW, this subcommittee can signal

a new beginning that others can follow.

People want their power back. You can make a difference. Discretionary

spending is one-third of the federal budget; it's real money. It's time to stop taking our

tax dollars and start making tough choices.

Taxpayers are no longer amused by inadequate and irresponsible management of

our government because their future is in jeopardy. The budget crisis cannot be ignored,

and that's why their amusement has been replaced with outrage. Members of this

subcommittee must be equally as outraged.

Restoring fiscal sanity to our nation is the most important job for the 104th

Congress. The country is awash in a sea of red ink, and every day slips perilously closer

to bankruptcy. The national debt is expected to rise to nearly $6 trillion by the end of the

century. This is not the legacy that we should leave to our children and grandchildren.

Spending has not been cut to the bone. Money is being wasted daily and the clock is

ticking. We're sitting on a fiscal time bomb that needs to be defused.

You have an opportxinity to continue the mission that Peter Grace and Ronald

Reagan started 13 years ago when President Reagan signed Executive Order 12369 in

1 982 formally establishing the President's Private Sector Survey on Cost Control, and to

deliver on the call for change made on November 8th.

This concludes my testimony. I'll be glad tQ answer any questions you may have.
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Mr. ROHRABACHER. Thank you.
Ms. Lancelot.

Ms. Lancelot. Good afternoon, Mr. Chairman.
It is nice to see you up there, £ind thanks for inviting us to tes-

tify.

Because taxpayers have to work from January 1 until May 5 just
to pay taxes, we are here today to recommend some of the pro-
grams that can be—we think that can be cut.

The first one, not necessarily in order, but, is the Tokamak Phys-
ics Experiment, the TPX. We recommend the cancellation of this
program because of its astronomical costs and its uncertain future.
We are concerned of the direction of the DOE's current program,
and I want to make it very clear that we are not against ftision re-

search, but this particular program. We believe that tax dollars
often go to waste when market realities are ignored.
The Tokamak reactor was invented in the sixties, and pro-

ponents admit that a commercial plant will not be running until
before 2040. Critics believe that this is even an optimistic scenario.
Billions of dollars have been spent, yet even amid reports of break-
throughs the goal of practical fusion energy paradoxically seems to

recede in the distance. A physicist at the University of Maryland,
Robert Park, said for years we have joked that fusion was 30 years
away and always will be. Now most scientists say it is 50 or 60
years away.
The U.S. has three Tokamaks in operation presently, and yet

DOE wants to start construction of yet another reactor. The per-
formances do not warrant the creation of yet another reactor be-
cause no net energy has ever been generated by these reactors. It

is an expensive idea that may never pay off, and taxpayers have
already spent $10 billion on research, and if the program stays on
budget it will consume another $30 billion by the year 2040. So we
think that a century of taxpayer subsidization is a long time for

taxpayers to wait with no certainty of success.

It is questionable that the Tokamak will be commercially attrac-

tive. The U.S. utility industry ended its investment in Tokamaks
in the early eighties, and recent utility panels have said that even
if a commercial Tokamak reactor were to be built they would be re-

luctant to buy one because of its extreme complexity, high cost, and
unreliability. EUminating TPX alone can save $2.2 billion, $700
million in construction costs plus the 1.5 in operating costs. With
enormous costs and no competitive business appeal, DOE should
not be wasting taxpayer funds on this program.
The gas-cooled reactor, or the GT-MHR. We recommend this pro-

gram to be terminated for much of the same reasons the TPX: high
cost and uncertainty. The program was targeted for termination by
the Administration, and in 1993 the Senate voted to kill the pro-
gram, but the project was restored in conference. According to
DOE, taxpayers have already spent over $900 million for this tech-
nology, and GAO says that construction costs will be at least $5.3
billion. So to terminate this we would save $2.6 billion because
under the 1992 Energy Policy Act taxpayers have to pay half.

So far, the technology has been a failure. The reactor that was
built in Fort St. Vrain, Colorado, had a mediocre operating record.
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It was completed in 1974, was shut down permanently in 1990
after operating at only 14 percent capacity.

Again, the market appeal for this reactor is very slim. The nu-
clear power industry is lukewarm about this reactor. The electrical

utilities. Electric Power Research Institute, has said by the time
this plan came on line it would not be a cost competitive option.

Again, it is another program with high costs and questionable ben-
efits and should not be ftinded by taxpayers.
The Advanced Neutron Source, or the ANS. We are pleased to

note the Administration has proposed in its fiscal year 1996 budget
not to continue the ANS, and the reason stated for termination is

concern about high costs of building it. We could not agree more.
However, we are concerned that the proposal merely reprograms
the unexpended funds, rather than returning them to the Treasury.
Again, ANS has been under development for over a decade. The

Department of Energy estimate is $9.1 billion, and yet, Mr. Fawell,
Representative Fawell, is concerned that this is far too low, given
the program's repeated costs, and, in fact, Mr. Fawell is concerned
that a number of costs have been underestimated and, if so, the
total price tag could be as much as $12.9 billion, and he also ques-
tions—again, Representative Fawell questions, whether all the
costs have been taken into consideration and, if not, those costs to

taxpayers could be substantially more.
So we support termination of this program and hope that the

ANS is not resurrected at some future point in the budget process.

I would like to bring to the attention of the Committee another
issue that we have been involved in periodically, and that is the
United States Enrichment Corporation which, under the 1992 En-
ergy Policy Act, was incorporated as a semi-government corpora-

tion, the United States Enrichment Corporation.
We are concerned that the USEC could be making decisions that

are inconsistent with the decisions of a privatized corporation and
appear to potentially put taxpayers at risk. We would like to have
assurance that taxpayers will receive the true value for this Fed-
eral asset and not bear any additional costs. Our skepticism is de-

rived from the fact that the USEC has decided to proceed with con-
struction of the AVLIS technology. This is questionable when (a)

the U.S. has just purchased, from Russia, massive amounts of ura-
nium. Also we question whether this decision is prudent given the
fact that there is a worldwide glut of uranium and demand is very
flat.

We are also concerned that the USEC assets are being under-
valued. At the time that the USEC was created under the Energy
Policy Act of the 1992, the present net value was estimated to be
approximately $3 billion. Some of the estimates were considerably
higher, but according to the 1996 budget it appears that it has lost

about half of its initial value. We wonder what has happened to the
missing $1.5 billion.

Also, when this was under the Department of Energy we always
had said that it was not run very efficiently, but in the last few
years, actually, it was returning hundreds of millions of dollars net
revenue to the Treasury. Yet, according to, again, the 1996 budget,
USEC received $377 million in receipts, but only returned $30 bil-

lion to the Treasury. These concerns could translate into lost reve-
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nues to the Treasury and could ultimately lead to yet another un-
necessary burden to taxpayers. We ask you to investigate these
matters as soon as possible.

I also want to just say that time constraints—because of time
constraints, I was unable to include all the programs that we might
talk about here, and I just wanted to say that we agree with Tom
Schatz, from the Council for Citizens Against Government Waste
that we agree that the advanced light water reactor subsidy should
be eliminated, we should eliminate the Clean Coal Program, and
the coal R&D should be reduced as well.
Thank you.
[The prepared statement of Ms. Lancelot follows:]
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Mr. Chairman and members of the Committee, on behalf of the 300,000
members of the National Taxpayers Union, thank you for inviting us to testify this

afternoon.

Taxpayers have to work from January 1 to May 5 just to satisiy their tax

burden from all levels of government. Americans are fed up with inefficient,

bloated government and on November 8th voters sent a very clecir message —CUT
SPENDING NOW! I am here today to make several recommendations of

programs that could be cut.

•TOKAMAK PHYSICS EXPERIMENT/TPX

We recommend the cancellation of this program because of its astronomical

costs and its uncertain future.

At the outset let me make it clear that we are not opposing all fusion energy

research. Nonetheless, I would like to make note of what Lawrence Lidsky, a
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nuclear engineer at MIT who abandoned the fusion field after 15 years of research,

and is now a leading critic has said: "It is hard to make an economically based

argument for fusion. You can't justify it, especially as other sources of energy look

better and better."

However, today I am here because we are concerned about the direction of

the DOE's current program. We believe that tax dollars often go to waste when
market realities are ignored.

The tokamak reactor was invented by the Russians in the 1960's. but

commercial viability is still a long way off. Proponents admit that a commercial

plant will not be running before 2040. Critics believe that as an optimistic

scenario. The U.S. has been trying to develop fusion energy for decades. Billions

of dollars have been spent, yet even amid reports of breakthroughs, the goal of

practicad fusion energy paradoxically seems to recede into the distance.

As a physicist at the University of Maryland, Robert Park, has said, "For

years, we joked that fusion was 30 years away and always will be. Now most

scientists say it is 50 or 60 years away.

The. U.S. has three tokamak reactors in operation. The Department of

Energy (DOE) wants to start construction of yet another reactor. The performance

of tokamaks do not warrant the creation of yet another reactor, the TPX. Tokamak
reactors have not reached the point at which the energy it takes to run them equals

the energy they produce, (i.e. no net energy has ever been generated).

The Tokamak is an expensive idea that may never pay off. U.S. taxpayers

have already spent $10 billion on research. IF the program stays on budget, it will

consume another $30 billion by the year 2040, which is the target date for

commercial operation. Almost a century of taxpayer subsidization is a long time

for taxpayers to wait with no certainty of success.

It is questionable that the Tokamak will be commercially attractive. The
U.S. utility industry ended its investment in tokamaks in the early 1980's. Recent

utility panels have said that even if a commercial tokamaik reactor were to be built,

utilities would be reluctant to buy one because of its extreme complexity, high cost,

and unreliability. Again, MIT's Lawrence Lidsky has stated, "By focusing on the

tokamak, we axe committing to a technolbgy that is a commercial non-starter."

Eliminating the TPX alone can save $2.2 billion-- $700 million in

construction costs plus $1.5 bilUon in operating costs. With enormous costs and

no competitive business appeal the Department of Energy should not be wasting

taxpayers funds on this program.

Page 2
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•GT-MHR GAS-COOLED REACTOR

We recommend that this program be terminated for the same reasons as the

TPX— high cost and uncertainty.

This program has been targeted for termination by the Administration. In

1993, the Senate voted to kill the project but funding was restored in conference.

According to DOE, taxpayers have spent over $900 million for this

technology. According to the General Accounting Office, DOE contractors have

estimated construction costs will cost at least $5.3 billion.

So far, this technology has been a failure. The reactor built in Fort St. Vrain

had a mediocre operating record. It was completed in 1974 and was shut down
permanently in 1990 after operating at only 14 percent capacity.

The National Academy of Sciences (NAS) has twice rejected this

technology. In 1992, NAS concluded that "no funds should be allocated for

development of [GT-MHR] technology." In a second repon issued in 1994, the

NAS repudiated the claim that the GT-MHR is suitable for the mission of

disposing of plutonium stockpiles. The NAS said, "A variety of other reactors

have been proposed for this mission, such as the high temperattire gas cooled

reactors...The advanced reactors are not competitive for this mission because of the

cost and delay of their development, licensing, and construction."

The market appeal for this reactor is very sUm. The nuclear power industry

is lukewarm about the GT-MHR. The electrical utilities' Electric Power Research

Institute said that by the time this plant came on hne by 2010, it would not be a

cost competitive option.

GT-MHR is yet another program with high costs and questionable benefits

that should not be funded by taxpayers.

•ADVANCED NEUTRON SOURCE/ANS

We are pleased to note that the Administration has proposed in its

Fiscal Year 1996 Budget not to continue the ANS. The reason stated for

termination is concern about the high cost of building the ANS. We could not

agree more. However, we are concerned that the proposal merely reprograms the

unexpended funds rather than returns them to the Treasury.

Page 3
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The ANS has been under development for over a decade. The Department

of Energy cost estimate for the ANS is $9.1 billion. However, according to

Representative Fawell this may be far too low given the program's repeated cost

increases. The initial cost estimate for the program then known as the high flux

isotope reactor upgrade, was $254 million. Yet in 1994, DOE's first construction

request was $2.75 billion, which as Representative Fawell calculated was over a

1 ,000 percent increase. In 1995, the estimate increased to $2.88 billion. Like

many of these large and complicated programs, the estimated and the real costs

continually rise.

In fact, Representative Fawell is concerned that a number of costs have been

under estimated. And if so, the total price tag could be as much as $12.9 billion.

Furthermore, Representative Fawell questions whether ali costs have been taken

into consideration. If not, the costs to taxpayers could be substantially more.

We support termination of this program and hope that the ANS is not

resurrected at some future point in the budget process.

•U.S. ENRICHMENT CORPORATION

I would like to bring to the attention of the Committee some issues

surrounding the proposed privatization of the U.S. Enrichment Corporation

(USEC). The National Taxpayers Union is very supportive of total privatization of

the enrichment program and the Corporation, which was spelled out in the Energy

Policy Act of 1992. However, the USEC could be making decisions that are

inconsistent with the decisions of a privatized corporation, and appear to

potentially put taxpayers at risk. We need assurance that taxpayers will receive the

true value for this federal asset, and not bear any additional costs.

Our skepticism is derived from the decision by the USEC to proceed with

construction of the Atomic Vapor Laser Isotope Separa:tion (AVLIS) technology

when there is no need to do so. This decision is not prudent given the fact that there

is a world-wide glut of uranium and demand is flat. Their is every indication that

this trend line will persist for some time to come. The U.S. has recently purchased

massive amounts of enriched uranium from Russia. In fact, the enrichment plant at

Oak Ridge, Tennessee has been shut down because it was unneeded. Furthermore,

the U.S. currently still has two operating enrichment plants -- one at Portsmouth,

Ohio and one at Paducah, Kentucky.

We are also concerned that USEC assets are being undervalued. At the time

the USEC was created by the Energy Policy Act of 1992, the present net value was
estimated to be approximately $3 billion, with some estimates that were

Page 4
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consideraly higher. It appears as if it has lost about half of its initial value. What
happened to the missing $1.5 billion?

The proponents for the Government Corporation claimed it could run this

program more efficiently and prosperously than the DOE. For the last few years

that the Department of Energy ran the enrichment program it returned to the

Treasury hundreds of millions of dollars in net revenue. Yet, according to the FY
1996 Budget, the USEC received $377 milUon in receipts but only returned $30
million to the Treasury.

These concerns could translate into lost revenues to the Treasury and could

ultimately lead to yet another unnecessary burden to taxpayers. We strongly urge

you to investigate these matters as soon as possible.

I need not remind the Committee that there is now a widespread concern tha

the federal government spends too much and that the resulting deficits have

become chronic. Overburdened taxpayers are grateful to the House of

Representatives for its historic and momentous decision to pass the Balanced

Budget Amendment. Now the next task is at hand-- to really begin the difficult but

necessary process of actually cutting spending. That is why I thank you for giving

us an opportunity to give a few suggestions. Earlier this month our research

affiliate joined with Citizens for a Sound Economy, Council for Citizens Against

Government Waste, the Concord Coalition, and 21 consumer and environmental

organizations in releasing the "Green Scissors Report". This budget cutting

blueprint recommended reductions or terminations in 34 programs totalling $33 .

We urge the Committee to embrace this business-like philosophy and spirit of

cooperation in its efforts to provide a much-needed dose of fiscal responsibihty to

our aihng budget process. We look forward to working with this Committee and
the entire Congress to cut the budget.

Thank you.
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Mr. ROHRABACHER. Thank you very much, Ms. Lancelot, and. Dr.
Moghissi?

Dr. Moghissi. Yes. Thank you.
Mr. ROHRABACHER. Thank you, sir.

Dr. Moghissi. I appreciate, Mr. Chairman, the invitation to ap-
pear before this Committee.

I ask for indulgence to briefly describe why I am here and why
I feel so strong that the task of this Committee is important. My
professional career has been fundamentally within the Environ-
mental Protection Agency. I have dealt with almost all aspects of
research at that agency. The last 15 years or so, I have focused in

two areas: one, the area of risk assessment, and the other one is.

How does one use the best available scientific information for the
development of regulations? I would be less than fi*ank if I would
not admit right here, that in both areas, I have not succeeded well
at all.

During the late seventies and eighties, I was involved in an
interagency risk analysis program, and we were making progress
in the development and uncertainties associated with risk assess-
ment, and prematurely that project was cut. Apparently, it was not
fit at the time with the requirements that were seen at the time.
In the second, I have attempted, in all regulatory systems that I

have participated, to be the voice of science, and I am sure that the
scientific community does not give me a very high mark for suc-

cess.

The problems with the research and development of Environ-
mental Protection Agency are severalfold. The program officers be-

lieve the research is not relevant to their mission; the scientific

community believes the quality is not very high and would not pass
the peer review; and the regulated community believes that EPA
uses politically processed science to pursue preconceived notions. I

believe all of them are somewhat right and somewhat wrong.
Instead of giving you what needs to be cut and what needs to be

supported, I would try to give the priorities that the agency needs.
EPA is a regulatory agency. EPA is to implement—to develop regu-
lations, implementing laws—many laws that have been enacted by
this Congress.
EPA has attempted to develop a research and development asso-

ciated with these very, very large and broad areas, and the result

is a patchwork of R&D. In fact, what needs to be happening in the
EPA, the research ought to be divided into three parts. One are as-

sessments—risk assessment, scientific assessment, and other as-

sessments. These are activities that are immediately needed for the
development of regulations or implementation of regulations. These
are items of high priority for the Environmental Protection Agency.
The second category is monitoring. EPA needs to be able to mon-

itor pollutants in the atmosphere, in aqua systems, in food, in soil,

and many other places, and stacks. Therefore, EPA has to have ac-

cess to development methodologies for monitoring.
The third group is creation of original information, and that, in

my opinion, is at a lower priority, and that is what most of the
EPA activities is concentrated in. EPA is involved in engineering,
in atmospheric sciences, in hydrological sciences. EPA is involved
in hesilth effects research, ecological research, and a whole host of
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other activities. Just by the nature of en%*iroiiinent. EPA's acti\-ities

in those areas will not be sufficient for the EPA to perform its

tasks. This is a miniscule fraction of what is needed.
The argument that is being made by many p>eople is. the EPA

needs sufficient competency to write regulations and therefore, you
have to have people who have their hand in the research so they
understand what they are doing. That is only partially vahd. First

of all. EPA in its research has many, many more people than would
be suScient. and. second, I can testif>- from my own experience
that those j>eople who do research, their xiews are ver\- seldom
asked, and even if they volunteer their \*iew5. they are ver>" seldom
listened to.

EPA has, in my opinion, the staffing at the EPA. There are some
wonderfully dedicated, highly competent scientists at the EPA. At
the same time, there are people at the EPA whose priman- focus

is ideology, and this clash bet^veen scientific competency and ideol-

ogy is the one that has led to a number of regulations that many
people consider to be arbitrary.

In my opinion, EPA does not rely in many cases up>on the best
available scientific information, and my testimony describes the
methodolog>- how one does do that. Contrary to the general behef,

science is not a matter of opinion. There are well established meth-
ods in which the scientific community" can say this is good science

and that is poor science.

Mr. Chairman, science is not a matter of opinion. There are per-

fectly vahd methods in which you can determine what is right

science and what is junk science. Risk assessment I describe in the
risk analysis, because risk analysis must be the core of EPA's regu-

laton." system. My own area of competency, risk assessment: risk

assessment must rely up>on realistic information, and EPA ought to

spend some money doing reahstic input data to do risk assessment.
EPA's risk assessment must—they must spend some money to

write the risk assessment in the language that the Members of this

Comminee, the Members of the media, and ever>*body else under-
stands rather than in language that is only understandable to a
few specialists in the field.

Contran.- to the general \*iew expressed by some officials of the
EPA, if the performance of risk assessment and cost-benefit analy-

sis is mandated, it does not freeze the science. In the contrary, it

fosters, it improves, the abihty of risk assessors to perform risk as-

sessment.
Risk assessment, again, contrary to what has been stated by

some officials at the EPA, is not necessarily a ver>- comprehensive
and costly efifort. Risk assessment can be done. The extent of risk

assessment ought to be commensurate v^ith the expected results,

with the expected impact of the regulations.

I have some recommendations in my statement. Particularly,

EPA ought to be mandated to rely upon best available scientific in-

formation. EPA ought to remove scientific, societal objectives from
this—its risk assessment. Risk assessor is not supposed to be con-

sen'ative, Uberal. Democrat, or Repubhcan, risk assessor ought to

be objective, it ought to be scientific.

Finally, I would highly recommend that the EPA replaces the

outcome of its risk assessment. Today what they say is. if you do
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this, we are averting so many potential deaths. In fact, death is in-

evitable for everybody. The only thing we do, we are extending the
life expectancy or reducing the life expectancy, and I recommend
that EPA would replace or, at the minimum, supplement its cur-

rent method with reduction in life expectancy and should express
that in dollars—in other words, we are reducing the life—or in-

creasing the life expectancy; so many dollars are we paying for

doing that.

Thank you very much, Mr, Chairman.
[The prepared statement of Dr. Moghissi follows:]
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ThanJc you Mr. Chairman for the invitaiiiHi to spcaJc before this Suboommiticc. My name is TVr. ,A. ALvi

Mughi.ssi, and 1 am currently serving ;is Associate Vies President for Environmcnial Health and SuTcTy

at Temple University in Philadelphia. Pennsylvanij. in order to provide a fountJation for my

recoinmcndation.'s. it is twcissary 'o briefly describe my baciiground. I received my educalion at the

UnivcTOCy of Zjricb, Switzcriand, and the Technical University of Karlsruhe, Germany. Subsequent lo

my immigration in 1963. I joined the lJ.5. Public Health S<:r>-icc in 1966. It may be recalled thoi upon

the formation of ihc U.S. Cnvironincntai Protcclion Agenty, cenain segments of the Public Health Service

became a part of that Agency. AcconJingly, I .«:rved the EP.A in variou.^ capacitic* for over 20 years.

During tJujt period. / worked ai the Office of Resc:iTch and Dcvelopmcni (R&D) a.s laboraior)' scientist,

research director, pTogr«rn manager, and performed several other funcnons. As my r^spotisibililics

incrta.<;cd, I became more and more inicrcxicd in two areas that were of panicular interest to the

cnvironincotal scientific community: (1) how one distijiguishcs between good .science vs what ha.s becopnc

ktiown as junk ."«:icnce, and (2) risk anaiysi.v-particulariy risk assCssraeoL During the Carter

.Administration, I developed and managed aji Interagency Hcahh and En\-ironmcntal Risk Ansly.sis

Program. This prograjn was performed ot several universities. Naiionnl Ijiborjtorics of the Department

of Energy ond the National Institute of EnvirocmatnuJ H<ialih Science.^. Although ihc program was

nominally urithin Synfucls. it umknnol twahodology dcvclopmcms in two area.s of panicular cotx;em.

The first area dealt with the development of methodology for ecological riik assc^-smcnt, which w-as

performed at Oalf Ridge National Laboralory. Thi.s succcsirful effort provided lh£ first qunniiiative method

to asscv; adverse ecological effects of cnvironnicntal poUulioii This methodology continue* to date and

i-'s uoJvcrsallY accepted as the foundation of ccoiogpcal risk assessmenL The jccond area of focus w-as the

devclopnn;nt of unccrtafniics associated wiLh hcald\ rislt as.sessTncnt. Unforsjnately, this pnjjcct wa.s

prcrruiturcly terminaicd by the then Assistant AdniiniMrJtor for Research and Dcvelopmcni because it was

not commensurate with the goals of the management at thai time. This was unforainaie becaiisc from the

inception of he^nlth risk, as-sessnicnt in the thirtlc.^ to this date, cstimaiion of uoccrtainiy has been one of

Che most important if not the dominant unresolved issue in risk assossmcnl. Clea/ly, 1 was p<i)iticaily

incurrcct. I «va.s also the principal kicdcc ad'-'isur for nwiiation and haiirdous materials, and in that

capacity. I participated in the development and review of many rcgul«tif>ns dealing with hazardous

nmierials aiid radiation. In conjuncb<wi with ihrssc aaivitics. I frwght the baulc of reliance upon bcJil

availublc scientific fRAS) information. 1 am sure thai the scientific comraunit)- does not give me a high

mark for success. However, I shall discuss this issue further during my testimony.

Ihe description outlined in this testimony and the lesuhing Rxunuitendstions arc the results of my 20

years at the EPA. as well as the subsequent academic experience.

ProWems With EPA's R&D

F^-er since the inception of the EPA. its R&D has been criiicizad. The program offices of the EPA have

continuously dain»cd that R&D performs activities that are not rclcv?vnt to the mission of progrjim offices;

ihc scientific community claims that EPA'< research rcsuhs are often of insulTieient quality to b«

publishdblc in pccr-revicwed literature; and the rcgulaicd community claims that £PA uses politically

processed science to ju.stify its preconceived actions. These cridcism^ are partially valid and partially

uofuir



26

Tcstirnony of A.AIa/i Moghlssi, Ph.D.

Temple University

EPA i.^ a regulatory agency. Tt.'; primary funciion i.t to develop iniplcmenting regulations lO enforce Iftws

enacted by the Congress and enforce thcnv In order to develop regulntiuns implerrx:nling the will of

Congress EPA, must have sulTlcieni conipexency in cnvironmcntnJ sciencc.v. Unfortunntcly, «^at

constitutes "environment" is -subject to amsidcrable contention, consequently, scientific discipline.<; that

support environmental prulcction ;in> al.v3 contested. One needs to look at Ihc many environmental

curricula at various universitie."; to appreciate that there is no consensus on the dcfmition of cnviroomental

sciences. Therefore, ihc EPA has been forced to follow scicntiric di«;ipliiic5 that arc necessary to

implement mandates of various laws. The results arc a patchwork of RA.D activities that addrc.v au

environmenial medium (air, water, soil, etc.) or a class of inaierials (pesticides, chemicals, radioactive

inaierials, a^bc&los, etc). Ever since the early days of the EPA, there was a recognicion thai it is not

desirable tr> addie.v one pmblcm such as solid waste nnd create a new problem such as air pollution.

Uoforlunalely, neither P.PA management nor Congress has had the inclrnation to address fiindanicnial

problenvs. As it will be noted later in this testimony, the emphasis of the new Congress on risk assessment

and cost-bencrit analysis is the first and the mo-si hdpful effort to provide a systems approach to

enviroDntcntol maiiagement.

Staffing «t the EPA

Much like, rvcry government agency, EPA follows Civil Service mics in it,< .staffing. I am not competent

in Civil Service rules and wUl therefore leave a discavion on its advantages and disad^'aniages to others.

However, in my ov/n experience. 1 have observed that these rules do not enhance creativity, innovation,

arid efficiency. In particular, it is difficult to work within the system and try to improve it. My
experience ako indicates that EPA lia.^ a surpri.^ingly large number of highly dedicated and competent

.'^eiciilisLs and engineer) who, if given the chance, would perform udmirably. At the .same titnc. HPA also

bat a number of employees who arc dedicated to an ideology and cry to implement their societal view by

using scientific evidence in suppon of their view, thereby disregarding the evidence that does not .support

their view. I consider ibis problem lo be pamcularly unfonunuie because of the large expenditure of

.^ocieiai funds (both public and private) as a consequence of EPA's decisions derived from ideology raihcr

than best available scientific informaboo.

Rao RequiremeTrtB at the EPA

1x1 order to appreciate K&D rtjquirerDenU at the EPA, environmental R&D in support of envimnmenttl

laws can be categorized into the following categories.

Category 1 - Assessments: EPA rroist be able to assess the impact of a pollutant. Tliis may ennsisi

of the relaliunship between the release of a chemical and its poieniiiil adverse effects on humans and if

rci{uired. on other organisms. It may also inelude technological rcquirerrvenis or economic impact

u.'«scssmf.n(.<!. This category is the core of EPA's function and muM be the focus of its R&D. For

e.\;ui>ple, if one wanlS to regulate a chemical as hazardous air pollutants, oni: needs to assess atmn.spberic

Lranspon and iransformatioo, hurruo health effects, and bow that chemical and iL< decompui>ition produas

rcdch the human body. .Similarly, if undrrgrnu.nd cunLojiiiniition is of concern, hydro-geological transfer

pttenomena must be assessed. Obviou.^ly, chemicai-specific ioformaiion would he most useful.

Category 2 - Monitoring: Once F.PA has made a dceisioo. the enforcement arm of the EPA. the nates,

ihe municipalities, and most importantly the regulated communiry, must be able to determine compliaiKc.

Development and tening of moniioring methods are necessary for the EPA to perform its fnis$ion.
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Category 3 - Creartlon of original Intormatlon: Implementation of cnvironmtiiul laws niquirc; the

availaliiliry of a great deal of ba.sic infoTmation. Included are atmospheric, oquiiric, geologic, hydrologic.

hunun health, eculugieal, Mnd many other basic and applied scientific informHiion. Ahbough EPA h«s

an ongoing R&D program in many of these nrca.';, its contribution to the required information is small.

Accordingly, in xta a.<:.<iessn]cnt.';, EPA relies overwhelmingly on scientific information generated by others.

The Need for a reassessfneTrt of EPA's P&D

EPA needs in R&D can be clearly derived from the above de.scription. EPA must emphasize caiegorics

I and 2. Tlie reiison is obvious. In order for the EPA to develop implcnwniing reg:ulatioDs. EPA must

asses.\ scienrific information. FPA must perform a source assessment to evaluate the release rates of

mnte/ials, and mLi:>t be able to a.yiess available technologies to reduce relcas&s from a source.

Sub&equencly, HPA mu.si be able to assess the tApOJurc of the population to the truiterials coruitdercd for

rcguLition. EPA mu.M also a.v;e.S5 adverse health cftects of the material. Furthermore. EPA must a«ess

ecological effects if a significant impaa is anticipated. Finally, HPA miLst assess the ceonomie as well

as ihc societal impacts of its decisions.

Once a regulation is finalized. EPA must be able to enstrrc compliance with Its rules. The. method of

choice is a [nca.surcment .system capable of detecting and quantjf)'ing cnvironrrKntal pollutant rapidly and

ceonomicajly.

In contrast to these, EPA has never been able lo rely upon its R&D in the third category. 'I'hi.s is

particularly valid for ecological effects, and to a Ics.ser extent for hum«n health effects. It has been

argued that a minimum of ^11 relev-nni cnmpctcncic.> in the third category are required in order Lo perform

R&I> in caegory 1. Kxpericncc has shovkoi that EPA's current competency is far in excess of what would

he needed 10 perform R&D in categories I and 2

Reliance upon BAS

A iiuijor shortcoming of the EPA's deei.sion-making process is its reliance upon poor science. On
nunry:rous oceasion.s, individuals and organizations wrth unique distinction aruJ uninvolved p»ple have

criticized EPA for its choice of scientific informntion. The standard word ux;d by some EPA managers

IS that "cvcrj'one is mad at us; ws must be doing something right". The altcmaii ve i.s that they were doing

sorrelhing wrong. In order to expedite the discussion, it may be useful to discuss criteria for acceptability

of scientific informulton. Briefly, the seicniific infunnalion can be divided into the foMosving four dLstinct

categories:

Personal Opinions: Expression of views by individuals regardless of their training, expcrier>cc, and

iOCiaJ agenda, are included in this group.

Gray LitaraltJre: Written information prepared by government agencies, advouucy group.t. and others

iha! hai not been subjected to an indeiiendenl peer review, is included ui thi^ category.

Pe«r-Revi«wecl Scientjc: toformaiion subjected to an independent peer review is regarded by the

bcieniific community as acceptable for consideration.
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Consensus Science: II is inherent in the scientific inquir)' Lb.it contradictory nr seemingly

cnntTddiciory infotmaiioD is published in the pcer-rcNTevvcd hterdiurc. The rciuliing coniradictions arc

usually resolved in the scientific con.'jcnxus proccvs. Profc^sionaJ societies and organizanoos established

for reaching consensu."; on specific topics arc proper j;roups to resolve scicjitinc i.^"^ss.

Pcr.^onai Opinions Jind Gray Literature arc not considered BAS and may not be used as the baiis for

societil decision. Obviously, tiicy can become useful once they are xubjecti;d to the p=er review—or better

yci—consensu.'; processes. However, reliance upon RAS is subject to certain limitutioDS a"; foUov/s:

1

.

Profes.sional societies arc only wtpalile of providing consensus science if and when the subject is within

llicir .scientific discipline. For example, engineers cannot authoriintivcly spcuk on medical practice, and

cliemists cannot judge the validity of tissues related to clcctricaJ engineering.

2. }*rufcs.sional societies are no more qualified to spea.k on .societal implications of science Ihan arc

members of the general public. Scientists, including engineers, pjrobably have more infonnaiior than the

general public, and thus start from a stronger ba.<e. However, ibcir obligation consist-s of providing the

public u-itb the best and most accurate seicnlinc information, rather ihan nDaking societal decision.";.

3. Organizajjons eslMhIishcd for the purpose of reaching scientific consensus must meet certain

rcquircmcnLs. For example, the National Research Council (the research arm of the National Academy

of Scienets, the NationaJ Academy of Fnguiecring. and the Institute of Medicine, henceforth referred to

its NAS) is uniquely qualified (o evaluate iDtcrdLscipllnary is.sucs. In cnntiusU urj;ani2Jtions such as the

National Council on Radiation Pmieciion and Measurements arc qualified to evaluate issuts related to their

area of specialty, such as radiation.

It is iinfnrtuaaie that HPA's actions arc nften based on Gray Litcrdiuxc. Only throogh public pressure has

EPA been forced to set up in-house peer rcvieu, groups. Considering the enormous cost of compliance

with cnvirunmcnlaJ regulations for the states, municipalities, and ths regulated cijmmuniry. EPA must be

forced to use BAS in all its tleeisions.

Risk Analysis

A knowledgeable reader will recognize that category I of cnvironmentdl R&D as discussed in this

testimony is in fact a description of risk analysis. The .Americsm Association of Engineering Societies is

in the process of preparing a statement on risk analysis, its process and applications. I n-uuld apprcciole

it if 1 would be permitted to submit that siatcniciit for the record once it becomes available. The

prtliciinary draft of thai rcpon contain.^ the following information:

Risk analysis i-; (Ke systemaiic process consisting of assess nnint, raanagcnient. and communicalion. Ri^it

a.s.scssmciu consists of evuluaiing poccnijal adverse effects issociaied with an action or an e;tisting

situation. Risk assessment is a scientific and technical process that should l>e free of any societal

judgemcnL A risk a.sscssoT should not be prudent (or irnprudciii). conservative or liberal, but should be

objective. Like any other scientific effort, nsk ax.vcs3ors mu-a make judgtmcnts. However, these

judgemcnLs must be scientific rarher than idcokvgicaj

Risk manascmcni is a process of usin'j ritV assessncnt and other faaors such as alternatives (including

doing nothing), economic, socio-political, and other factors to amve at a decision. Finally, risk

conimunieation consists ot infonning those who may be impacted by a decision on risk u.i.'o.s.stnent, risk

maaagemcnt, arui other relevant informtuion.
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The icit/iiific comrnunily lias exprcved a yreai deal of mwrvation on how ti'A ponorm^- iu hunvan heuJih

risk as."ics:>mcnt. I would like to identify the following problems:

1. EPA ma<;t clearly describe ns rbik a.^scssmcnl process in a languugs that i.<; uruJersiandabic lo the

rtcipitnw.

2. EPA nnusL use the most realistic data in its ri.<;lc assessment.

3. EPA must perrorm a cosx benefit analy.sis in all it.s regulation.^. Although the cost of regulations are

provided in the rcgululiuns. the structure of the regulatory documents is so cumbersome thiit even an

uutiotcd investigaior has a hard rinv: understanding the cost licncfil analysis.

4. Contrary 10 the views expressed by certain offtcials of the EPA, pcrfarmance of risk assc.s.smcnt doc.<

not freeze iJie .scientific status of risk assessment, but enhances it.

.V The extent of risk assessment must be comnicii.sufatc with its intended use. The costlier a regulation,

the monc comprulhinsive the risk assessment should be.

Risk Assessment Resutts

.\fi important and hereto unrecognized problem is how the EPA reports the results of its risk assessment.

.Ai; d genera] rule. F.PA accepts a lilctinie ri^ of ICT* to be acceptable. This implies that an exposed

popolauon of i million may experience one faiulity. In actuality, every human being dies eventually. The

US. judicial system provides sufficient assunuicc for those who cnn demonstrate thai their disca.se was

cauicd by exposure to an environmcnud pollucanL Therefore, the adverse impact of exposure of a

pfpiilation is nxirc appropriately expressed as reduction in statistical life cxprnancy. The CcDtcrs fof

Disease Control and Preventiod (CDC) has for many years prDvided a method to assess the reduction in

life expectancy, referred to as Years of Potential Life Lost (YFLL). The CDC's approach cud be slightly

motlificd to caJculate Reduction in Potential Life Expceiaiicy (KJPLC) of an individual. If one aeecpls

that r.PA's 10"* risk fur carcinogens reduces the life expectancy of one individual by 10 years, the RIPLbi

amounts to 5 minutes. Accordingly, the exposed population loses appruximaiely 3 minutes on its life

expvxtftj»cy.

Rccofnmenciattons

1 tPA"s R&D should emphasize a.s.sessiDcnls and monitoring.

2. FPA shsiuld undertake u cotvcened effort led by its Office of Research and Development with the

objectivf in mandate reliance upon B.A.S in all its decbions.

1 tL}'A should undertake a rcseaieh effort with ihe objective to remove aJI socicul objcclivcs from its risk

diicisnicni process.

4 EPA •(hould develop and implerrvent tlve m<:ihodology. to use the reduction in life expectancy in its risk

as>cs>mcnt.as well as the cost of life exicnsion resulting from its decisions.

5 EPA staff should be encouraged to publish the results of R&D activities in peer-reviewed scientific

luumals
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Mr. ROHRABACHER. Thank you, and we will have some questions
for you later on.

Dr. Happer.
Dr. Happer. Well, thank you, Chairman Rohrabacher.
I am honored to be here, and I must say I am a little bit hesitant

to suggest ways to save money from the scientific and technological
efforts at DOE, because this is a community that is really small-
time operators compared to many participants at the Federal
trough and they are not particularly good at defending what little

piece of the pie that they have; and I think we have to remember
that the Congress, from the beginning of the republic has always
supported research. I think we remember the Louisiana Purchase,
and one of the first Acts of Congress after that was to fund the
Lewis and Clark expedition, which was one of the big science ac-

tivities of that day and, I think, paid very big dividends. So, if you
go back in history, there is precedent for the support of science.

I am particularly concerned about the Federal role in science be-

cause of the withdrawal of our own private industry from support
of science and technology. Already, this country spends less than
Japan and many European countries in science and technology. If

the Federal Government is going to decrease its role, I would hope
that, as we lighten the tax burden on industry and our private sec-

tor, that it is possible for the private sector to pick up some of that.

Laboratories that were the wonder of the world 30, 40, 50 years
ago in industry have been dismantled these days, so it is a very
worrisome thing in terms of long-term competitiveness of the Unit-
ed States.

The second point I want to make is that when I was at DOE, we
never made any decision without worrying about how many people
would lose jobs in such and such a State and, you know, which per-

son here on the Hill would be more worried about that, who had
to be called up. It is not possible to do even the sensible things
without irritating lots of people in the Congress, and you know that
much better than I, and so I wish you well in this endeavor. I

would—I am glad you have to take the heat, not me.
Mr. Rohrabacher. We were hoping for a little bit better sugges-

tion than that, a little more specific.

Dr. Happer. All right. Let me give you a specific suggestion, and
that is, the management in the Department of Energy has really

gotten out of hand. Now that I am back in the private sector my-
self, it is just such a pleasure to get something done without layers
and layers of bureaucracy second guessing me by people who are
really are not very competent to do it in the first place.

When I was at DOE, I was the head of energy research and I

had to operate a research reactor at Brookhaven. As I recall, it cost

me about $25 million a year to operate that reactor. There was a
very similar reactor up the road here at NIST which cost $5 million
a year to operate. So a factor of five difference, for almost the same
facility. Ours was a little bit bigger, and it was because of self-im-

posed bureaucratic burdens that there was nothing I could do
about.
Now these burdens, of course, were often put on because of the

concerns in Congress, concerns of my friend, Vic, here, who is going
to defend himself in a little bit, various inspector generals, and so
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to get rid of that and do sensible oversight, will require the support
of the Congress.

I have another specific suggestion. One of our problems when I

was at DOE was, as we modernized facilities, we built new accel-

erators, new neutron sources, synchrotrons—we could never close

down old ones, and, again, it was because of jobs. And it was a spe-
cial problem if we had built a new laboratory in a green field site,

so all of a sudden here is a new accelerator, and the lab with the
old accelerator then would pull out all the stops to try to protect
it, figure out something else to do with it to keep it going indefi-

nitely, and keep that employment going.

So one thing that would help a lot in DOE would be to be very,

very careful about building a new laboratory. If at all possible,

make sure you know what you are going to close before you build
something new.
Now, let me turn to the current DOE budget. If you look at it,

about a third of it, maybe a little more now, is spent in the cleanup
of nuclear waste. It is approaching $7 billion now. If you really look
where that money is going, very little cleanup is being done, most
of that is going into file drawers full of paper. You know, huge re-

ports that are so big that nobody can read them, and yet they have
to be made, and if I were looking for a way to save some money,
that would be the first place I would look. It's is the Willy Sutton
procedure—that's where the money is.

One next to the last thing I would say is that, you know, to first

approximation, it is people that cost money, and that is true at the
labs, it is true here in Washington. DOE has far too many people,

in my opinion. They don't have enough to do. You know, being good
people, they try to do something, and often that causes more prob-

lems for many other people in the labs and for each other in this

town. So some sensible downsizing of the Federal employment at
DOE would help a lot. It would be less people to cause mischief.

Let me close by sajdng that, again, I want to urge you to protect

the parts of DOE research; in fact, all research in this country sup-
ported by the Federal Government that really are essential. There
are some things that only the Federal Government can do—for ex-

ample, stable and radioactive isotopes for medicine. If the Federal
Government stops doing that—and they did stop doing it a few
years ago—the private sector simply doesn't pick it up, so there
was a period of several years where we had to buy isotopes from
Canada and from Europe, even from Russia, just to treat our pa-
tients.

So we need to go down the list of things that are being done now
and save the good ones. As we tighten up things, if the right an-

swer is often not zero Federal support, it is sensible Federal sup-
port, of the things that are absolutely essential.

I remind you of one of my favorite stories in the Bible, and that

of Gideon, who set out with this huge army, you know, to fight for

the Lord, and he decided, well, he had too many people and he
could do it better with fewer, but he didn't cut it down to zero, he
cut it down to about a half, and I think that would be about right

for what we are doing.

Thank you.
[The prepared statement of Dr. Happer follows:]
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Chairman Rohrabachcr and mcmbcra of the oubcommittee, I am WiUiain Happer,

currently a Professor of Physics at Princeton University. I am here to partidpate in the

hearing on "Federal Energy and Environmental Research and Development: Setting New
Priorities for the Department of Energy, Enyirornncntal Protection Agency and National

Oceanic and Atmospheric Administration." You have asked nie to testify on "opportu-

nities for programmatic funding redirections and/or reductions within the research and

development portfolio of the Department of Energy." From 1991 to 1993 I served as the

Director of the Office of Energy Research in the Department of Energy under Secretary of

Energy Admiral James Watkins, and for a few months under Secretary of Energy Haael

0'l<eary. While in that position, I was responsible for much of the non-weapons research

at the Department of Energy. 1 supervised a budget of about S3 billion. 1 also tierved as

Science and Technology Advisor to Secretary Watkins. In both capacitiea I had a good
opportunity to see the Department of Energy (DOE) in action, and I have kept up with

most of its progranns since 1 left.

I am convinced that a taxpayer's dollar spent on research and development brings

a greater return than almost any other federal investment this country makes. For this

reason, I am hesitant to suggest ways to save money from the federal investment in science

and technology. The big spenders of that conununity are really small-time operators

compared to other beneficiaries of federtd patronage, and they arc not particularly adept

at defending their little piece of the pie. In comparison to our economic competitors

in Europe and Japan, the United States already spends relatively httlc on reacarch ajid

development. In the partnership of the government with the private sector, less ia spent

each year by the private sector. A massive withdrawal of federal support of research and
development, with no compensating increase of support by the private sector, would be

bad for the long-range competitive position of the United Stales. So with this important
caveat, let me review some of the most important research and development activities of

DOE and the opportunities I see for savings.

The Status Quo Cannot Be a Sacred Cow: Without the pressure of competition

and adaptation to changing conditions, scientists and cn^nccrs go to seed and become less

productive, like the rest of humanity. Quality suffers when laboratories and researchers

can count on indefinite protection of their livcLhoods by political influence in Washington.
Few of the suggestions for savings I am going to make will work if preservation of the

status quo is to be maintained at idl costs.

Nuclear Weapons Research: Within the Department of Energj- is the remnant of

the old Atomic Energy Commission, which was set up to i)roducc nuclear weapons after

World War U and to promote peaceful uses of nuclear energy. .Although great progress has

been made to reduce the numbers of nuclear weapons hehl bv '.he United Slates and the

1
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former Soviet Union, there arc still many weapons around, &r.d there is a growing threat

of nuclear proliferation to other countries, often hostile to the UnitcH Slates and its allies.

This core nuclear weapons capability, now residing in Defense Programs of the Department

of Energy, must be majntained a-i a vital interest of the United States. Intelligence about

nuclear proliferation will be increasingly iniportant in the coming years, and it is hard to

imagine how we could get adequate intelligence aaseMments without the the assets of the

core nuclear weapons program at DOE.

An important issue for the future is how to recruit and retain an adequate number of

the best technical minfls for these activities. The Assistant Secretary for Defense Programs
at the DOE, Dr. Vic Rcis, is trying to maintain quality through an imaginative program

called Science Based Stockpile Stewardship.

Because appropriate claiseification is still important for work with nuclear weapons,

it is difficult for the weaponn laboratories to realize savings by sharing facilities and in-

nlrumcntjvtion with non- classified partners. Par example, computers and computer codes

associated with weapons research need to be protected.

However, all of the wcKpons laboratories are niuch laxger now than they were at the

height of the cold war in the 1960's and early 1970's. The laboratories did very good work

then with a much smaller staff. Since the cost of institutions Ls mainly determined by

the number of people on the payroll, cost savings could be realized by carefully planned

reduction of the staffs of tl)c weapons laboratories lo a size comparable to that in the

1960'3. It will be a management challenge to shrink the size of the laboratories while

maintaining ajid hopefully improving the quality of the remaining staff

Along with all of the other DOE laboratories, the weapons laboratories at Los AJamos,

Livermore and Sandia arr for more expensive lo operate than ihcy uhould be because of

micromaLnagement by DOE. Popcrwork burden after burden i.-< imposed on the hapless

laboratories, often because someone above them needs some helpful press exposure or has

suffered from a hostile press. Operating the laboratories according to the best practices

of private industry could bring large savings. If some part of a priv-atc enterprise ia in

disarray, the person in charge is fired and .someone else is brought in to try to do the job

right. If some problem occurs in a DOE laboratory, another layer of oversight personnel,

usually not parliculaxly compclcnt, is added on top of an already excessive management
structure.

Basic Research: The Office of Energy Research at DOR supports about the same
amount of basic research as the National Science Foundation. Basic research is always

difficult to defend in times of constrained budgets. However, I am persuaded that basic

research is vital to the future of the United States. In Ihc short run, a major loss of DOE
funds for basic research would be devastating for the research community, and in the long

run, the loss would be devastating for the US economy.

For historical reasons, the DOE has supported almost all high energy phyeics research

and three quarters of the nuclear physics rei>earch in the United Slates. It has also been

a major player in many other areas of research, including the human genome program,

climate change research, and materials science. A good fraction of the scientists and

engineers of this country have been trained at UOE laboratoricB or at universities with

DOE funds. Perhaps the most unique contribution of DOE lo the research base of the
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United States i« its maintenance of laxgc research facilities like synchrotron light sources,

neutron sources, particle accelerators, etc.

There arc opportunilica for cost savingo connected with large DOE faciLtics. The

argument i» often made that facilities like synchrotron light sources are essential for the

competitiveness of the United States with respect to Japam^ Europe and newly industrial-

izing countries on the Pacific Rim. Neverthclcaa, U. S. industry has always declined to pay

for the construrtinn of such facilities and has been reluctant to pay for the use of them.

Especially if the tax burdens on industrj' and individuals arc to be lightened, industry

should pay a greater share of the cost of these faciBties. Perhaps the faciHty is not rcaliy

so essential for r.ornpctitivcncss if industry is unwilling to pay an appropriate amount. If,

as a result of government subsidies of research facilities, Europcai\ and Japanese firms

begin to oyerwhelm their U.S. countcrpart.s, the US govcrnmeat should level the interna-

tional playing field. However, better management of Japanese high technology industries

has probably been miicli more important to their success than big, government-supported

facilities.

We have great difficulty closing down obsolete facilities in this country, even as we

continue to build new ones. We have more accelerators, reactors, Lolcamaks and other large

devices than we can afford to operate. The pri)blcm is compounded by the construction

of "green field" sites, that is, brand new laboratories to house big new facilities. The

laboratory housing the old facility has nothing to look forward to and it therefore uses

all of the poUtical muscle it can to keep the old machines operating. A tough-minded

determination to close old facilities as new ones arc built, and a reluctance to create new

laboratories would he a big help in controlling costs.

Risk Aeeesement: A special kind o( research done by the DOE and its contractors

is risk assessment. The United States ran not afford to respond with equal vigor to every

suspected risk. Yet we have laws requiring communities to respond at great cost to risks

of no real significance.

Research done by the DOE and its contractors has been very useful in bringing sound

science to risk assessment and management -for example, the risks from naturally occurring

raxlon, fluoride in drinking water, the risk of eiposure to 60 cycle magnetic fields from

household currents and the risks of exposure to solar ultraviolet radiation. If sound science

were used to limit make-work risk abatement programs or to dcfiine hysteria over purported

doomsday scenarios, immense savings to the U.S. economy could be realized with no harm
to health and the environment.

Research on risk assessment is doecly tied to basic research, and mudi basic research

was driven by the missions of DOE and its predecessor organiaations. People used to ask

me why the DOE was such a major player in the human genome project. The answer is

straightforward. The DOE and its predecessor agencies were the first to support a major

effort to understand the molecular basis of heredity. It was clear from the earliest days of

the Manhattan project that the huge amounts of radioactivity produced in this effort would

expose many people to ionizing radiation, which was known to cause genetic damage. The
old .AEC supported very fundamental research on the molecular basis of genetics to try to

underslajid the damage done by radiation and to set sensible exposure standards. Honest

ba-sic research, unteunted by the need to rationalize some bureaucratic policy, or to make
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headlines, is eaaential to sensible raanogemcnt of risk.

Safe Disposal of Nuclear Waste: Bcca-iiae of its military axid civilian nuclear

progruxnB over the past fifty years, the United States has a legacy of nuclear waste that

Tnusk be safely disposed of. While I think the problems here are as much ideological as

technical, there arc important scientific and engineering issues which can best be addressed

by DOE amd its contractors, fiisk assessment should play a much bigger role in waste

disposal. We should clean up what absolutely needs to be cleaned up first, and we should

probably ignore forever some sites that are negligible consequence to our citizenii. Yet we

spend over six billion dollars a year on the cleanup effort with little to show for it besides

paper reports fiUing more and more file drawers.

Tf I Were looking for ways to economize ancl rcprogram, I would start with the cleanup

program. Trying to bring some sense to the cicacnup program will not be easy because

of the interlocking agreements between the States, the Environmental Protection Agency

and the DOE. Agreements will have to be renegotiated, lawsuits combatted, etc., but I

think it would be worth the effort. To do this in a credible way, I would propose the

formation of Commission, chosen from the most respected and knowledgeable citieens of

the United States, to bring some common sense to the DOE cleanup program. 1 have in

mind here something like the Military Bnsc Closing Commission, or the Calvin Committee,

which jtiflt issued an excellent repKDrt on the Defense and Multipurpose Laboratories of the

Department of Energy.

DOE Has Too Many Federal Employees: In my view, the Department of Energy

has too many people to function effectively. Private industry has been downsiislng steadily

in the past few years, but along with many other federal agencies, the Department of

Energy has continued to grow. Much of the pressure for growth come from the Congress

of the United States, various Inspector Ccncrois and the Cencral Accounting Office. A
sure way to get press cxpo«urc is to investigate some aspect of a federal agency ajid issue a

shocking report. The response of most agencies is to add more and more federal employees

to make it harder for outsiders to do a hatchet job. Many of the problems I mention below

Would be ameliorated if the number of DOE employees were reduced, but this will not

be possible without the help of the Congress in limiting grandstanding investigations. I

applaud the downsLssing of the Congressional staff that has already taken place. Although

some good people have been lost, this is on example that should be emulated in the

executive branch of government.

Because of its history as an independent, secretive weapons agency, the DOE dupli-

cates many functions that other agencies could perform, for example, OSH.-K for worker

safety and health or the Nuclear Regulatory Commission for some of the nnclcax-related

issues. These external review agencies would allow DOE to get out of the self- oversight

business, it would save some resources, and the external oversight would have more cred-

ibility. The current DOE self-oversight would have astonished our founding fathers, who

took it as axiomatic that "no man should be a judge in his own cause." If external oversight

agencies were used, there would have to be some provision to protect legitimate security

needs of the weapons-related functions of DOE.

The GOCO Concept: More than most ntlier federal agencies, the DOE has used

government-owned, contractor-operated or GOCO laborotories and production facilities.
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For example the two weapons Laboratories at Livermore, California and at Loe AJamos,

New Mexico, arc operated for the Department of Energy by the University of Califor-

nia. My own Princeton University opcrotca the Plasma Physics Laboratory for the DOE,
and the Martin Marietta Corporation operates the Sandia and Oak Ridge National Lab-

oratories. While there have been some problems with COCO production facilities, the

DOE National Laboratories have work<^d quite well under this arran^cnacnl. GOCO's are

particularly well adapted to times of change, as wc have today. In contrast to federal

institutions with nearly unmanageable civil service laws to regulate hiring and firing, a

COCO organization can try to hire the best and fire the worst.

As the years have passed, layer upon layer of bureaucracy has built up within the De-

partment of Energy to oversee COCO laboratoriea. In self defense, the GOCO laboratories

have built up correnponding layers of internal bureaucracy to cope with the DOE demands.

Much of the flexibility of the GOCO laboratories, which made them so attractive in the

past, has been lost in the process. 1 am very much in favor of accountability from DOE's
GOCO operations, but I think the most effective way to do this is to let the contractors

manage, reward them if they succeed and fire them if they do not. Trying to manage with

lots of petty Washington CEO's and their agents is not an ef&cient strategy.

Essential Services of DOE: While some activities now done at DOE laboratoriea

could be done as well or better in industry or in universities, much of the basic and applied

science and engineering at DOR facilities is unique and would Likely be lost forever if not

protected. Stable and radioactive isotopes for medicine, high performance computing,

major parts of the human genome project, and pushing back the frontiers of high energy

physics arc some examples. In considering cost savings from DOE, we must be careful to

protect these irreplaceable assets or find a new home for them.
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Mr. ROHRABACHER. About half. I'll keep that in mind. Thank you.
Mr. Rezendes.
Mr. Rezendes. Thank you, Mr. Chairman. It is a pleasure to be

here.
I have taken a little different track than the rest of the panel

Members today. What I want to do is summarize GAO's work we
have done in the past and put—summarize pretty much—what we
are calling a need to formulate a process for reevaluating both the
research, as well as the agency missions at DOE. We have done a
lot of work in this area in the past, and we have issued some re-

ports on this, some of which have particular relevance on the Na-
tional Laboratories. Let me run through a little bit about what I

am talking about.
As you know, the Department has changed significantly since it

was established in 1977. We no longer have an oil crisis, and basi-

cally, how they are spending their dollars today, what you have
with you up there, is a little bar chart showing how it has gone
from spending most of its money on energy, to now mostly environ-
ment and national defense and establishing a new mission on
science and industrial competitiveness.
DOE, as you know, has been plagued with management problems

for many years. We have been a strong critic of its management
and operating and contracting problems. We have seen some
change. The Department of Energy has embarked on a contract re-

form to basically impose more competition, break up some of these
M&O contractors, and to instill performance outcome measures
rather than output measures, and we think those are positive

things.

I want to focus on two particular areas though. One is on the en-

vironmental cleanup. As you know, DOE expects the cost to clean
up the environmental problem that it has is around roughly $300
billion. That is an enormous amount of money. The focus of that
cleanup is primarily the result of compliance agreements that DOE
entered into in the eighties, when they did not have a clear under-
standing of the nature of contamination. That contamination that
they did know about, they didn't have the technologies to deal with,
and, finally, they didn't know the total cost to clean that up. As a
result, those agreements are driving the program; they are unreal-
istic, and they need to be reassessed on a national priority basis

on risk, rather than local parochial issues.

Another area we found in the environmental cleanup was the
lack of using innovative technologies to reduce the cost. DOE
spends roughly $400 million a year on new innovative technologies.

We looked at that program. We found there are some interesting

cost saving technologies out there, but, for a number of reasons, in-

cluding mostly management reasons, these technologies are not
getting to be used in specific site cleanups.

I want to talk a little bit about the National Labs. As you know,
you have a report. We issued a report a while back looking at Na-
tional Laboratories and the need for a clearer mission and better

management of those laboratories. We interviewed probably every
major senior official in most of the nine multilaboratories through-
out the country, as well as here in Washington, and the message
we got was rather uniform, and that is, they don't see their mission
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as clear. They are looking for a clearer mission from DOE. They
have diversified where they have been in the past, basically focus-

ing on weapons and basic research R&D, to a whole host of new
issues, including industrial competitiveness. They are looking for

more focus.

We briefed the Galvin Committee. A good part of our report
agrees pretty much with the Galvin Committee, and we will talk
a little bit about that later.

Some of the problems we see with the National Laboratories is,

they are managed on a program basis, rather on a cost cross-cut-

ting basis, which sometimes doesn't get to utilize the excellent
skills and abilities that are out there to address multidisciplinary
problems that exist.

I agree with Will Happer on the management

—

micromanagement of the laboratories. That was a clear message
that came across from us. They have—DOE has instituted as a re-

sult of some of the problems that GAO and others have identified

a—what some of the lab officials call a platoon compliance, which
is basically, you identify a problem at one facility and you make ev-

erybody respond to the same fix even though it may not be applica-

ble to them.
Where I disagree with Dr. Happer is on GAO's role in this. GAO

is an agency of this Congress, and we view our mission as to iden-

tify problems and bring them to the attention of both management
and the Congress. We do agree, though, how DOE responds to

those problems is a totally different matter.
DOE does have some interesting initiatives going on. They are

aware of most of the things we have talked about here, probably
from most of the panel Members. Strategic realignment initiative

is going on there. We also see the Galvin Committee has issued its

report, with some interesting recommendations. But I still think
there is a role for the Congress here in terms of reassessing what
needs to be.

I want to talk about one more point before I go on. The last effort

we are doing right now is looking at the Department of Energy,
whether in fact its mission and organizational structure is the most
appropriate. We have interviewed and received information from 40
experts from throughout the country who know anything about the
Department of Energy and asked them for their views and how it

exists today. That includes former President Carter who estab-
lished the Department, four former secretaries, and a whole bunch
of other people and basically, what they told us is that the Depart-
ment, if it is going to exist as a Cabinet level office, needs to focus
on its core missions, basically energy and energy policy.

On page 8 of my statement, you see a little pie chart with a num-
ber of little circles, and what that shows is pretty much what these
responsibilities told us, that if you look at the Department, and
once you get away from the core missions of energy policy, just
about mostly ever)^hing that the Department does could be done
somewhere else. The real question is, where else could that be
done, and is that a good alternative?
Just looking down the chart quickly, arms control and verifica-

tion could be done by DOD or the State Department. Power mar-
keting Administrations could be privatized. Weapons materials pro-
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duction could be DOD. The cleanup could be EPA. The list goes on
for forever. I don't want to go through all that.

But the real question that I think comes down to now is, what
we need now is a framework of how do we proceed, and we think
one of the things we need to do is come up with a series of ques-
tions, like which missions should be eliminated because they are no
longer valid Government functions, and for those missions that are
inherently governmental, what organizational alignments could be
best suited to achieving these missions, and could some of these
missions be privatized.

Also, another one I would add in there is, as you spin these off,

particularly to other agencies, this probably should be done in sort

of a broader perspective of the impact on the total Federal struc-

ture. For example, moving the weapons complex to DOD certainly

will have an impact on the management of the Department of De-
fense as well as priority setting.

With that, Mr. Chairman, I will stop and be happy to take any
questions.

[The prepared statement of Mr. Rezendes follows:]
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Mr. Chairman and Members of the Subcommittee:

We are pleased to provide our views on the role and missions

of the Department of Energy (DOE). The information included in

this testimony is drawn from our ongoing management review of DOE

and past work on a wide variety of DOE programs and functions

(Appendix III is a listing of related GAO products).

In summary, we believe that this is an ideal time to

reevaluate DOE and its missions. DOE's mission and priorities

have changed dramatically over time so that the Department is now

very different from what it was in 1977 when it was created in

response to the nation's energy crisis. While energy research,

conservation and policy-making dominated early DOE priorities,

weapons production and now environmental cleanup overshadow its

budget. New missions in science and industrial competitiveness

have emerged. In addition, DOE suffers from significant

management problems, ranging from poor environmental management

of the nuclear weapons complex to major internal inefficiencies

rooted in poor oversight of contractors, inadequate information

systems, and workforce weaknesses. Thus, this agency is ripe for

change. We believe that any discussion of major restructuring

within DOE should start with basic questions about the need for,

and the best place for implementing, each mission.

DOE'S MISSION AND MANAGEMENT PROBLEMS

Created to deal predominantly with the "energy crisis" of

the 1970s, DOE's mission and budget priorities have changed

dramatically. By the early 1980s, its nuclear weapons

productions activities expanded dramatically, stretching DOE to

its physical and managerial limits. Following revelations about

environmental mismanagement in the mid to late 1980s, DOE's

environmental budget began to grow and now overshadows all other

activities. With the Cold War's end, DOE's missions have



43

expanded to include major new activities in science and

technology transfer. With each new phase in its evolution has

come leadership with vastly different agendas for what they

believe DOE really should be and how it should be managed.

DOE also has a long history of management problems. To meet

changing mission priorities, DOE has reorganized many times in an

attempt to build a structure that integrates its activities

effectively and to overcome its management problems. DOE has

also been widely criticized for its performance in many mission

areas. For example, historically DOE emphasized nuclear weapons

production while giving little attention to the environmental

consequences. As a result, environmental cleanup will now cost

at least $300 billion by DOE ' s estimates. The Department has

spent billions developing solutions to the defense and commercial

nuclear waste disposal problem, but final solutions are still not

available. Its massive laboratory network needs to be redirected

in light of post-Cold War priorities, and DOE has been unable to

provide leadership in this area. At the core of many of its

management problems is its weak oversight of more than 145,000

contractor employees, who perform nearly all of DOE'S work.

Contractors work largely without any financial risk, get paid

even if they perform poorly, and DOE oversees them under their

policy of "least interference," a practice unchanged since the

Manhattan Project. Underscoring DOE's basic management weakness

is DOE'S lack of significant workforce skills in key technical

areas, and the management information systems to oversee and

direct contractors. This is a fundamental problem reported by

us, the DOE Inspector General, and outside oversight groups.

Current DOE leadership has several efforts underway to

strengthen its capacity to manage. For example, DOE is reforming

its contracting practices to make them more business-like and

results oriented; total quality management principles have been

introduced to improve internal communications; and the Secretary
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has "opened" up decision-making processes to the public in an

attempt to further break down DOE's long-standing culture of

secrecy, which has historically shielded the Department from

outside scrutiny. DOE is also developing strategic plans aiming

to define its existing missions into key "business lines" of

emphasis around which it intends to reorganize. Although we are

encouraged by these self-improvement efforts, past DOE

initiatives often failed to make significant changes in the way

DOE operates

.

GAP'S ONGOING MANAGEMENT REVIEW OF DOE

We have conducted management reviews of many different

federal agencies as part of our strategy to help agencies

strengthen their capacity to manage. For our review of DOE, we

analyzed DOE's management and contracting practices,

organizational structure and performance in major mission areas

such as environmental cleanup and activities of the national

laboratories. As part of our management review, we surveyed 40

former DOE executives and experts on energy policy about how the

Department's missions relate to current and future national

priorities. Our respondents included former President Jimmy

Carter (during whose administration DOE was created), four former

Energy Secretaries, as well as deputy and assistant secretaries,

and individuals with distinguished involvement in issues of

national energy policy.

Overwhelmingly, our respondents emphasized that DOE should

focus on its original core missions. These missions include

energy policy, energy information, energy supply research and

development, and operation of the Strategic Petroleum Reserve as

an instrument of energy policy. While our respondents were

divided about evenly over whether to keep the power marketing

administrations (i.e., Alaska, Bonneville, etc.) within the

Department or to move them elsewhere, the majority favored moving
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the remaining missions from DOE or sharing them with other

departments and agencies, although there was no consensus on the

nature of the realignment. Many respondents suggesting moving

basic research to the National Science Foundation, the

Commerce or Interior departments, other federal agencies, or

a new public-private entity;

some multiprogram national laboratories to other federal

agencies, or sharing their missions with other agencies;

management and disposal of civilian nuclear waste to a new

public/private organization, a new government agency, or the

Environmental Protection Agency;

nuclear weapons production and waste cleanup to the Defense

Department, the Environmental Protection Agency (waste

cleanup only) , or a new government agency;

environment, safety, and health activities to the

Environmental Protection Agency or other federal entities;

arms control and verification to the Defense Department, the

State Department, the Arms Control and Disarmament Agency, .

or a new government nuclear agency;

industrial competitiveness to the Commerce Department or a

public/private organization; and

science education to the National Science Foundation or

another federal agency.

We have looked more closely at two areas where alternatives

to the current DOE structure warrant serious attention: DOE's

environmental cleanup program and the national laboratories.
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In the environmental area, DOE faces the daunting task of

cleaning up the contamination resulting from half a century of

nuclear weapons production. The costs of restoring the nuclear

weapons complex to a safe and stable condition are estimated by

DOE to be at least $300 billion. Developing new technology will

help cut costs, as will improved management efficiencies. These

measures alone, however, will not allow DOE to meet its current

cleanup commitments under conditions of budget restraint. DOE

now acknowledges that it will need to change its current process

and work toward developing a national risk-based strategy that

results in a more cost-effective approach to environmental

cleanup. Unfortunately, DOE's past history of contamination,

along with its contracting problems, make it unclear how

successful DOE'S new process will be.

We are also examining the roles and missions of DOE's

national laboratories and the Department's management of them.

We found that DOE needs to better define the roles of these

important research facilities, which now face a "lack of focus

and coherence," as a recent DOE advisory group observed, in the

face of new post-Cold War realities. These laboratories were

created to develop nuclear weapons and conduct basic energy

research, but have since diversified into non-DOE mission areas

and are now expected to help industry become more competitive.

DOE does not manage them in a way that promotes progress toward

its goals or helps them become more efficient. Rather than

developing strategies to help the laboratories translate missions

into responsibilities, DOE addresses missions through individual

programs, making it difficult for the laboratories to work

effectively on broad, cross-cutting issues, which the

laboratories are particularly well suited to undertake. DOE has

also made it difficult for laboratories to balance their research

and administrative responsibilities, define what they are

accountable for accomplishing, and deal with the Department's

proliferating oversight reviews. These problems limit the
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laboratories' ability to function effectively and compete with

other research facilities.

Mission changes and management problems are not new, and the

need for clear goals and better relationships among the

laboratories and DOE headquarters has been raised for several

years . Alternative ways of managing and structuring the

laboratories may need to be considered for the future. For

example, proposals suggested or debated during our review range

from consolidating or converting some laboratories, particularly

those working closely with the private sector, into independent

entities to transferring the responsibility for one or more

laboratories to another agency, whose responsibilities and

mission are closely aligned with those of a local DOE laboratory.

CONSIDERATIONS IN CHANGING DOE MISSIONS

As a starting point, the following series of questions could be

addressed:

• Which missions should be eliminated because they are no

longer a valid government function?

• For those missions that are inherently governmental, what

organizational arrangement would be best suited to achieving

these missions?

• Could the private sector perform some of these missions

better?

Deciding on the best place to manage DOE missions involves

assessing the advantages and disadvantages of various structures,

on the basis of their potential for achieving the missions and

gaining efficiency. Potential effi-ciency gains from moving parts

of DOE to other agencies need to be balanced against the policy

6
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reasons that led to the original structure. Moving DOE missions

to other federal entities--such as assigning the weapons complex

to the Defense Department--will clearly affect the missions of

the "gaining" agency. In addition, some DOE missions--in science

education, technology competitiveness, and environmental waste

for example--might best be combined with missions from other

agencies

.

This concludes my prepared statement, Mr. Chairman. I would

be pleased to respond to any questions you or other Members of

the Subcommittee may have.
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EXPERT'S OPINIONS ON LOCATIONS FOR DOE MISSIONS
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APPENDIX III APPENDIX III

RELATED GAP PRODUCTS

Department of Energy: National Laboratories Need Clearer Missions
and Better Management (GAO/RCED-95-10, Jan. 27, 1995).

The Department of Energy Is Making Efforts to Control Litigation
Costs {GAO/RCED-95-36, Nov. 22, 1994).

Nuclear Health and Safety: Hanford Tank Farm Maintenance Program
--Progress and Problems (GAO/RCED-95-29 , Nov. 8, 1994).

Energy Management: Department of Energy's Efforts to Manage
Overtime Costs Have Been Limited (GAO/RCED-94-282, Sept. 27,
1994).

Nuclear Waste: Comprehensive Review of the Disposal Program Is
Needed (GAO/RCED-94-299 , Sept. 27, 1994).

Energy Policy: Ranking Options to Improve the Readiness of and
Expand the Strategic Petroleum Reserve (GAO/RCED-94-259 , Aug. 18
1994) .

^

Department of Energy: Management Changes Needed to Expand Use of
Innovative Cleanup Technologies : (GAO/RCED-94-205 , Aug. 10,
1994) .

Tighter Contro ls Needed Over the Department of Energy's Outside
Litigation Costs (GAO/T-RCED-94-264 , July 13, 1994).

Energy Management: Use of Uncosted Balances to Meet Budget Needs
(GAO/RCED-94-232FS, June 6, 1994).

Fossil Fuels: Lessons Learned in DOE ' s Clean Coal Technology
Program (GAO/RCED-94- 174 , May 26, 1994).

Naval Petroleum Reserve: Limited Opportunities Exist to Increase
Revenues From Oil Sales in California (GAO/RCED-94- 126 , May 5,
1994).

^

Department of Energy: Status of DOE ' s Property Management System
(GAO/RCED-94-154FS, Apr. 7, 1994).

Department of Energy: Challenges to Implementing Contract Reform
(GAO/RCED-94-150, Mar. 24, 1994).

Department of Energy: The Property Management System at the
Rocky Flats Plant Is Inadeguate (GAO/RCED-94 -77 , Mar. 1, 1994).

10
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DOE'S National Laboratories: Adopting New Missions and Managing
Effectively Pose Significant Challenges (GAO/T-RCED-94-113, Feb.
3, 1994).

DOE Management: Funds for Maintaining Contractors' Operations
Could Be Reduced and Better Controlled (GAO/RCED-94-27 , Oct. 25,
1993) .

Financial Management: Energy's Material Financial Management
Weaknesses Require Corrective Action (GAO/AIMD-93-29 , Sept. 30,
1993).

Department of Energy: Management Changes Require a Long-Term
Commitment to Change (GAO/RCED-93-72 , Aug. 31, 1993).

Energy Policy: Changes Needed to Make National Energy Planning
More Useful (GAO/RCED-93-29 , Apr. 27, 1993).

Nuclear Waste: Hanford's Well-Drilling Costs Can Be Reduced
(GAO/RCED-93-71, Mar. 4, 1993).

Energy Management: High-Risk Area Requires Fundamental Change
(GAO/T-RCED-93-7, Feb. 17, 1993).

High Risk Series: Department of Energy Contract Management
(GAO/HR-93-9, Dec. 1992).

Department of Energy: Better Information Resources Management
Needed to Accomplish Missions (GAO/IMTEC-92-53, Sept. 29, 1992).

Nuclear Weapons Complex: Issues Surrounding Consolidating Los
Alamos and Livermore National Laboratories (GAO/RCED-92-98, Sept.
24, 1992).

UEC Cash Flow Projection (GAO/RCED-92-292R, Sept. 17, 1992).

Status of Actions to Improve DOE User-Fee Assessments (GAO/RCED-
92-165, Jun. 10, 1992) .

Nuclear Waste: Development of Casks for Transporting Spent Fuel
Needs Modification (GAO/RCED-92-56 , Mar. 13, 1992).

Fossil Fuels: Improvements Needed in DOE ' s Clean Coal Technology
Program (GAO/RCED-92-17 , Oct. 30, 1991).

Comments on Proposed Legislation to Restructure DOE ' s Uranium
Enrichment Program (GAO/T-RCED-92-14 , Oct. 29, 1991).

Nuclear Waste: Operation of Monitored Retrievable Storage
Facility Is Unlikely by 1998 (GAO/RCED-91-194 , Sept. 24, 1991).

11
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Changes Needed in DOE User-Fee Assessments (GAO/T-RCED-91-52 , May
8, 1991) .

Nuclear Security: Property Control Problems at DOE ' s Livermore
Laboratory Continue (GAO/RCED-91- 14 1 , May 1991).

Comments on H.R. 2480, The Uranium Enrichment Reorganization Act
(GAO/T-RCED-91-3, Oct. 11, 1990).

Comments on Smith Barney's Uranium Enrichment Analysis (GAO/T-
RCED-90-101, July 31, 1990).

Changes Needed in DOE User-Fee Assessments to Avoid Funding
Shortfall (GAO/RCED-90-65 , Jun. 7, 1990).

Nuclear Security: DOE Oversight of Livermore' s Property
Management System Is Inadeguate (GAO/RCED-90- 122 , Apr. 1990).

Naval Petroleum Reserve No. 1: Efforts to Sell the Reserve
(GAO/RCED-88-198, July 1988).

Uranium Enrichment: Congressional Action Needed to Revitalize the
Program (GAO/RCED/88-18 , Oct. 17, 1987).

( 170011)

12



54

Mr. ROHRABACHER. I would like to thank the panel very much for

giving us your time and your expertise.

I would request that the Members of the Committee limit their
questions to five minutes. We will do as many rounds as we c£in.

I would like to ask first a few questions.
Mr. Schatz, you gave us some specifics. I asked for specifics, and

you and Ms. Lancelot in particular gave us specifics. Now what I

would like you to do is prioritize for me. What do you see as the
most egregious example, or the best example, of where we can save
dollars of the listing that you gave us. Put yourself in my position.

What are you going to go after first?

Mr. Schatz. Well, first, Mr. Chairman, I would look and see the
history of some of these votes in the House and the Senate. Several
of them have been the subject of positive votes in either body in

the past. For example, the gas turbine modular helium reactor is

one that was eliminated by the Senate last year, I believe, but not
by the House. In fact, I don't think the House voted last year, it

was the year before, a relatively close vote, and that is one that we
have agreement among the Green Scissors groups, the taxpayer,
and environmental groups. That includes, by the way. Citizens for

a Sound Economy, Concord Coalition, Friends of the Earth, and
others.

Clean coal falls in that—the Clean Coal Program falls in that
same category. I also made that same suggestion to the Interior

Appropriations Subcommittee on the first day of their hearings. So
there is, again, broad based support for that. And I—you would
also—look to see, if you are making recommendations on these, as
you know, in the past it has been useful to have some outside help,

because you are running up against some of these programs that
have been around for 20, 30, 40 years. Others, for example, the
Tokamak, it is a matter of priorities, and I am trying to keep these
in some order here, because you have other physics research that
may be squeezed out if you keep that in, given the fact that you
need to cut, and that one, as Jill, has pointed out, and I testified

this year and last year, is one that

—

Mr. ROHRABACHER. That is $375 million in the next five years.

Mr. Schatz. That is right—well, we think it might more than
that. We, in the Green Scissors Report, talked about $2.2 billion.

But, again, whatever the number is, whatever CBO decides in

terms of the cut, it is real money, it is money that could be used
possibly either for more, what might be better short-term or long-

term objectives, or simply go to reduce the deficit as we have been
trying to do.

Mr. ROHRABACHER. You start off with your first priority in your
statement.
Ms. Lancelot, do you have a priority item for us to look at?

Ms. Lancelot. I really don't think I have a lot to add to what
Tom just said. We think they all should be—really and truly, we
think that because of the astronomical costs and because of the un-
certainty of all that I mentioned, we really don't see a problem for

getting rid of these pretty quickly, other than local interest. As
Tom says, we need to be looking at national interests and not local

interests, and certainly we understand why there is local interest.
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Mr. ROHRABACHER. So you are saying that we actually have a
target-rich environment, this isn't such a hard job, there are lots

of things to look at.

Ms. Lancelot. Yes, I think so. That is right.

Mr. SCHATZ. Mr. Chairman, if I may just add one thing, you may
or may not have seen George Will's column the other day where
he talked about the fact that eliminating programs or balancing
the budget is not necessarily hard work but it is work that we
should do and can do. There are, I think, tougher jobs, and that
is not meant to offend people that have supported these programs
for many years, but the consequences of not doing that are well
known.

I would add one other quick thing, and these are the NOAA
projects. A year ago, the President proposed a number of recisions

for some of the NOAA grants, and they were, as has happened in

the past, put in by Congress and put in by the appropriators, and
you may or may not have total control over that, but if you can
lower the amount that NOAA has in its budget, we may avoid some
of these projects in the future.

Mr. ROHRABACHER. I see.

Dr. Moghissi, you talked about prioritizing the tasks in EPA, and
you talked about risk assessment being the highest priority. Is

there a lack of focus at EPA? Are you saying that that is a waste
of money? And if it is, how much money do you think could be cut
from EPA without having to—if they were running the show cor-

rectly, how much money could be cut from EPA?
Dr. Moghissi. Well, if I may rephrase the question, how much

money the Nation would save if they would do it right, may I use
an example to demonstrate my point?
Mr. ROHRABACHER. Yes.
Dr. Moghissi. Mr. Rezendes described that there is about $300

billion I believe is to be spent on the cleanup of the former DOE
sites or the National Laboratory weapons site and so on. Properly
run, risk assessment and appropriate regulatory framework would
reduce that, in my opinion, by at least a factor of 10, probably
more. So the question is, EPA's wrong decisions have a horrendous
impact on the whole Nation.

In my opinion, the way one ought to go, first see to it that my
categories one and two are—remain intact, and then, I am not a
very good legislator, that is why you are there and I am here, and
for that reason I think you have to -make a judgment at what point
you want to cut the remainder. I would not be qualified to say that.

The point I am tr3dng to make, although on paper it may not be
very clear that the recommendations that I just made may not
have a budgetary impact, the direct impact is fantastic, and at this

point let me endorse, there is a bill here some place in Congress

—

I believe H.R. 9, but I may be wrong on the number—which man-
dates risk assessment and cost-benefit analysis. That alone, in my
opinion, would save a very, very large number of dollars, not only
Governmentwide, but nationwide.
Mr. ROHRABACHER. I am very happy that you made that last

statement in particular because we had a debate on that, as to

whether or not having a serious look at risk assessment would ac-

tually cost us more or save us, and I think the point that you are
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making, that actually taking that part of the process seriously will

save you money in the long run, is something that the Republican
side at least, and I think many of our colleagues on the Democratic
side, believe as well.

I have used my five minutes but will be coming back for the sec-

ond round, and I would like to speak—Mr. Roemer from Indiana.

Mr. Roemer. Thank you, Mr. Chairman.
I would first of all ask if Mr. Schatz would submit copies of the

Green Scissors and Prime Cuts Reports referred to in his testi-

mony. I think it would be interesting for all of us to get copies of

that and for that to be included in the testimony as well.

Mr. Schatz. I would be happy to, Mr. Roemer.
[The reports follow:]
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^^l 6BEEH
SCISSORS ttp^

Cutting Wasteful and Environmentally Harmful

Spending and Subsidies

January 1995

Compiled by the Green Scissors Campaign of

Citizens United to Terminate Subsidies (CUT$),

a coalition of Friends of the Earth and the National Taxpayers Union Foundation.

MWj contributions front:

Citizens for a Sound Economy

Concord Coalition

Council for Citizens Against Govemment Waste

Lead ... or Leave

American Oceans Campaign

Center for International Environmental Law

Coast Alliance

Defenders of Wildlife

Environmental Action Foundation

National Audubon Society

National Parks and Consen/ation Association

National Wildlife Federation

National Wildlife Refuge Association

Nuclear Information and Resource Sendee

Physicians for Social Responsibility

Public Citizen

Safe Energy Communication Council

Sierra Club

Soutfiem Utah Wilderness Alliance

20/20 Vision National Project

Taxpayer Assets Project

U.S. Public Interest Research Group

The Wilderness Society

Listed organizations do not necessarily eodorse or have expense on

every recommendation in ttvs report
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the Yi. Alton Jones Foundation, the Threshold Foundation and
the Nathan Cummings Fouruiation.

Thanks to Environmental Media Services
and Dianne Saenz Public Relations and Marketing

for generously providing media support.

7 nnn ^^ ^?. *^ ^"^ ^"'^^ Corporation of Fairfield, CF for donating
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By Courtney Cuff, Ralph De Gennaro and Gawain Kripke
Coordinator: Dena Leibman

Additional research by Jill Lancelot,
Jessica Jenkins and Aaron Lloyd

© 1995 Friends of the Earth
ISBN 0-913890-99-5 $10.00

January 1995
PWnled on 100% recycled paper, 50% post-consumer content

Additional copies of this report
are available from Public Interest Publications toll free at

(800) 537-9359 using VISA or Mastercard.
Rush service available.

Copies of this report are $10 each plus shipping charges (no discounts available).

For general information about this report or the work of the
'

contributing oiganization, please contact any of the foUowing:

Friends of the Earth-Ralph De Gennaro, Courtney Cuff or

Gawain Kripke (202) 783-7400

Nalional Taxpayers Union Foundation-Jill Lancelot

(202) 543-1300

Citizens lor a Sound Eaxromy-Paul Merski

(202) 783-3870

Concord Coalition-Martha Phillips (202) 467-6222

Council for Qfzens Against Government Waste-Tom
Schatz (202) 467-5300

Lead or Lfiave-Jon Covran (202) 462-0808

American Oceans Campaigri-Dawn Martin (202) 544-3526
Center for international Environmental Law-Dana Qark

(202) 332-4840

Coast Alliance-Beth Millemann (202) 546-9554

Defenders of Wildife-Roljert Dewey (202) 682-9400

Environmental Action Foundation-Nancy Hrsch

(301)891-1100

Nalional Audutxxi Sodety-Jim Waldman (202) 547-9009

Nalional Parks and Conservation Assodation-Phil Voorhees

(202) 223-6722

Nalional VWIdife Federadon-Kalhy Carlson (202) 797-6861

National Wildlife ftefuge Assodalion-Evan Hrsche

(202) 797-6530

Nuclear Information & Resource Service-Michael Mariotte

(202) 328-0002

Physicians for Social Responsibility-Bob Musil

(202) 898-0150

Public atizen-Bill Magavem (202) 54&4996
Safe Energy Communication Coundl-Jim Adams and

Scott Denman (202)483-8491

Siena Qub-Melanie GrifSn (202) 547-1141

Southern Utah Wilderness Alliance-Cindy Shogan

(202) 546-2215

20/20 Vision Nalional Project-Leslie Merson (202) 833-2020
Taxpayer Assets Project-Ned Daley (202) 387-8030

U.S. PuUic Interest Research Group-Anna Aurilk)

(202) 546-9707

The WiWemess Society-Karl Gawell (202) 833-2300
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The Green Scissors Campaign, a coailtion of Frtends of the Earth and the National Taxpayers Union Foundation, presents:

Green Scissors Scorecard
A $33 billion challenge for politicians who

are serious about cutting government waste

and protecting the environment

Top Ten Green Scissors Cuts
taxpayer savings

1872 Minlrig Act— Century-old giveaway to mining industry. 1 ,000 million

Forest Service Timber Roads— Unneeded roads for cqq million
bargain-basement sales of National Forest timber.

Q Clean Coal Program— Obsolete, mismanaged research on 330 million

coal-burning technologies.

[2 National Ignition Facility (LIvermore Lab, CA) — Military 1 ,800 million

make-work program for Energy Department's Livemiore Lab.

GT-MHR Gas-Cooled Reactor— Unneeded Energy Department 2 600 million
research reactor rejected by National Academy of Sciences.

Q National Park Concession Contracts— Uncle Sam's sweetheart 240 million

deals for snack shops and hotels in the national parks.

\S9 Higiiway Extension (Indiana)— Unneeded highway opposed 800 million

by many local residents.

Q USDA Marketing Promotton Program— Subsidies to large 425 million

corporations to sell already profitable products overseas.

Q Animas-LaPlata Irrigatton Project (Cotorado)— Uneconomical 45Q mj||jon
irrigation project doomed to fail.

Q Arun Dam III (Nepal)— World Bank's huge dam that costs more n/a

than Nepal's national budget.

(SEE REVERSE SIDE FOR MORE GREEN SCISSORS CUTS)
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More Green Scissors Cuts
( Continued from reverse side)

EfERGY PflOGRAMS

D Advanced Light Wator Reactor— efmlnate subsides

D Yucca Mountain Nuclear Waste Repository -slow down program

D Tokamak Fusion Reactor— tenninate

D Atomic Vapor Laser Isotope Separalnn— tenninate

D Advanced Neutron Source— tenninale

D Nuclear Testing Site— operate at cold standby levels

D Nuclear Waste Fund Fee— adjust to cover costs

D Rural Electrilication Administration— terminate

D Coal Research and Development— terminate

D Power Marketing Administratwn— institute Bonnevilte retorms

HIGHWAYS

D Corridor H Highway (West Virgirte)— terminate

D Route 710 highvray (Los Angetes.CA)- terminate

PUBLIC LANDS

D Grazing Fees— seek lair market value

WATER

D Amiy Corps Civil Works— reduce federal role

D Passak: River Tunnel (New Jersey)— terminate

D Irrigation Subsidies— eiminate surplus crops sutjsidies

D Auburn Dam (Sacramento, CA)— terminate

D Army Corps Of Engineers Inland Waterways Operat»ns- reduce by half

AGRICULTURE

Sugar Program— terminate

D Animal Damage Comroi Program— terminate

INSURANCE

D Proposed Natural Disaster Protectnn Fund— don't eslablsh

D Coastal Ftood Insurance Reform — institute comprehensive refomi

FOREIGN AID

D Temelin Reactor (Czech RepuUc)— tenninate U.S. support

D Bo-Bio Hydroetectric Project (Chile) -reduce U.S. support

TOP TEN GREEN SCISSORS CUTS (loM from nnrae tUtt)

IM

tfiOO

TOTAL GREEN
SCISSORS SAVINGS $33 BILLION!

For general Green

Scissors information:

Ralph De Gennaro,

Friends ol the Earth (202)

879-4286; Jin La)C8k)t.

Natkmal Taxpayers Union

(202) 543-1300.

Addhional contacts w)d

infonnalnnistedinthe

report
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TABLE OF CONTENTS AND SAVINGS

PAGE
CHECKUST OF GREEN SCISSORS -CHOICE CUTS" i

OVERVIEW 1

GEOGRAPHICAL UST 6

GREEN SCISSORS VICTORIES 1993-94 inside back cover

SAVINGS

($ millions)

CHOICg CUTS 1872 Mining Law 7 $ 1.000

Forest Service Timber Roads 8 $ 500

National Ignition Fadiity 9 $ 1,600

GT-MHR Gas-Cooled Reactor 10 $ 2,600

National Parle Concessionaires 11 $ 240

Clean Coal Program 12 $ 330

1-69 Higtiway Extension 13 $ 800

Animas-LaPlata Water Project 14 $ 460

USDA Market Promotion Program 15 $ 425

Arun III Dam (Nepal) 16 n/a

ENERGY Advanced Light Water Reactor SutKidles 17 $ 200

Yucca Mountain Nuclear Waste Repository 16 $ 320

TPX Tokamak Fusion Reactor 19 $ 2.200

AVUS Atomic Vapor Laser Isotope Separation 20 n/a

ANS Advanced Neutron Source 21 $ 9,100

Nuclear Testing Site 22 $60
Nuclear Waste Fund Fee 23 $ 255

Rural Bectrification Administration 24 $ 550

Coal R&D 25 $450
Power Marketing Administration (Bonneville refonns) ... 26 $1,100

HIGHWAYS Corridor H Highway 27 $ 880

Route 710 Highway 28 $900

PUBUC LANDS Grazing Fee Reform 29 $250

WATER Amiy Corps Civil Works 30 $ 1.250

Passaic River Tunnel 31 $ 1,500

Irrigation Sut>sJdies (surplus crops) 32 $ 4,150

Autxjm Dam 33 $ 600

Army Corps of Engineers Inland Waterways O&M 34 $ 1,100

AGRICULTURE Sugar Program 35 n/a

Animal Damage Control Program 36 $ 180

INSURANCE Natural Disaster Protectton Fund Proposal 37 n/a

CoastaJ Rood Insurance Reform 38 rVa

FOREIGN AID Temelin Reactor (Czech Republic) 39 n/a

Bk>-Bk> Hydroelectric Project (Chile) 40 n/a

TOTAL SAVINGS $ 33 billion
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TlwOm Sdsson Cnvtfgiv a coMtan of Frttnds of ttw EMtt and tto NMtonri TaipaymU^

Green Scissors Choice Cuts
A check-off list for politicians who are serious about cutting

wasteful federal spending and protecting the environment

1872 Mining Act— Century-old giveaway to mining industry.

Forest Service Timber Roads— Unneeded roads for

bargain-t}asement sales of National Forest timber.

Clean Coal Program— Obsolete, mismanaged research on
coal-burning technologies.

Q National Ignition Facility (Livennore Lab, CA)— Military

make-work program for Energy Department's Livennore Lab.

GT-HHR Gas-Cooled Reactor— Unneeded Energy Department
research reactor rejected by National Academy of Sciences.

National Park Concession Contracts— Uncle Sam's sweetheart

deals for snack shops and hotels in the national parks.

Q Via Highway Extension (Indiana)— Unneeded highway opposed
by many local residents.

USDA Marketing Promotion Program— Subsidies to large

corporations to sell already profitable products overseas.

AnImas-LaPlata Irrigatton Project (Cotorado)— Uneconomical
irrigation project doomed to fail.

n Anm Dam Ml (NepaQ- Worid Bank's huge dani that costs more
than Nepal's national budget

Savings

1,000 million

500 million

330 million

1,800 million

2,600 million

240 million

800 million

425 million

460 million

n/a

Total: $8 BILLION

For nwe Wonnalion: Rslph De Geonaio, Friends of »ie Earth (202)87»^
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Overview

The voter revolt on November 8 signalled that Americans want their government

to cost less and make more sense.

In this spirit, an imusual coalition has come together behind a Green Scissors

campaign to save taxpayers billions of dollars. The Green Scissors Report recommends

cutting 34 federal spending and subsidy programs to save $33 biUion. Among these 34

programs we list the Green Scissors "Choice Cuts," the most politically tempting

targets of 1995.

• Taxpayer and economic groups support The Green Scissors Report

recommendations to shrirJc government, save tens of billions of dollars and stop

government activities that ti\ey believe are economically unjustified.

» Environmentalists support The Green Scissors Report recommendations to cut

programs that they believe harm public health and the environment

By uniting in the Green Scissors Campaign, these two public-interest movements

aim to help citizens bring an end to business-as-vjsual, special-interest politics. Indeed,

two years ago these taxpayer/economic and enviroiunental groups released a

precursor report called The Green Solution to Red Ink. The results: Five of the federal

programs targeted were killed, saving taxpayers more than $7 billion.

With this new report, the Green Sdssors Campaign has expanded its sights to add

highway, foreign aid and agriculture programs. Targeting new and old alike, this

report includes centiuy-old "great-granddad" subsidies as well as brand-new spending

schemes that are still just a gleam in a lobbyist's eye. Geographically, this report

declares a war on waste and enviroiunental harm wherever they occur - from coast-

to-coast as well as overseas.

1 - The Green Scissors Report
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Rationale for Green Scissors Cuts

Taxpayer and environmental groups share a deep concern for the long-term future,

but many of the current wasteful and environmentally destructive subsidies symbolize

the thinking of the past The environment and finances of the United States in the 21st

century should not be governed by the Mining Act of 1872, the Reclamation Act of

1902 or the Forest Service Act of 1906. Similarly, programs created in response to the

Cold War, energy supply disruptions or other national challenges should not be

automatically continued as the world changes.

Most of these and similar subsidies began with noble intentions - such as

providing jobs, encoviraging settlement of a sparsely populated West or protecting

national security - and a promise that many programs would pay for themselves. In

planning the future, government must learn from experience and act so that American

taxpayers are not left holding the bill for cleanups, handouts or bailouts.

The Green Scissors Report recommends cuts and changes in programs that

* Are difficult to justify in economic terms and often do not provide the federal
government with a fair return on its investment or resources. For example,
timber sales and irrigation projects were supposed to pay for themselves, but
may actually have lost over $100 billion since their inception.

* Conflict directly with other federal policies. For example, the Interior
Department heavily subsidizes irrigation of crops that the Agriculture
Department pays farmers not to grow.

* Leave the taxpayer holding the bill for pollution cleanup or uncollectable
debts. For example, even without the new AVLIS project, the Uranium
Enrichment Program has left a debt to taxpayers of several billion dollars, and
may cost them billions more to dean up and decommission existing plants.

* Undervalue resources, which encourages exploitative and environmentally
destructive activity. For example. Rural Electrification Administration subsidies
result in underpridng energy and discourage effidency.

* Benefit those who are not the people or institutions Congress originally
intended to aid. For example, rural electrification and irrigation programs were
intended to help family farmers and rural folks of modest means, but now often
benefit subvu-ban communities or large corporations.

Subsidize practices that can wreak major damage on the environment or
human health. For example, nuclear power continues to pile up dangerous
radioactive waste for which there is no proven method of safe and permanent
storage or transportation.
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The Green Scissors list includes cuts in program subsidies and appropriations. In

some cases, increased user fees are needed to assure that beneficiaries pay for what

they use. Taxpayer groups believe user fee revenues should be used to relieve the

bvirden of general taxes.

The Green Scissors "Choice Cuts"

Among the 34 programs described in The Green Scisscfrs Report, 10 are highlighted

as "Choice Cuts," primarily because they are especially wasteful, reqviire congressional

action this year or harm the environment most, according to environmentalists. These

10 programs will be the biggest targets in 1995.

These programs represent a cross-section of government agencies and include a

highway, a foreign aid program, an agrioilture program, a water project, unneeded

nuclear reactors and giveaways on public lands.

The Time Is Now

The time has come to end business-as-usual. Taxpayers have demanded thorough

scrutiny of all government programs and spending. The new Republican majority in

Congress is pledged and determined to make balancing the budget and cutting

wasteful spending the major theme of their leadership.

The Green Scissors Report provides a valuable tool for cutting spending and freeing

the market while simultaneously eliding the environment The cuts described in this

report are not liberal vs. conservative or Democrat vs. Republican issues. These Green

Scissors recommendations command support across ideological lines from free market

economists, taxpayer advocates and environmentalists.

What's at stake

If enacted, the entire Green Scissors list of spending cuts and user fees could save

taxpayers a total of more than $33 billion.

But there is more than money at stake. The report's recommendations would also

help change the way Washington works. For example, groups of local citizens have

often felt powerless to stop large, costly projects powered by federal dollars. The Green

Scissors Report shows how many of these groups are winning allies nationally in their

efforts to stop unwanted projects.

Also at stake is whether Americans can set priorities. America's current budget

straits will require many more difficult budget cuts. This report will help citizens
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respond intelligently in a manner that reflects sensible national priorities.

Finally, what is at stake is the future. Taxpayers and envirorunentalists are united

by the belief that Americans should not borrow from the future. Future generations

shoxild not be burdened with what our groups believe are unbearable fisotl or

environmental deficits. The government should seek to ensure that our children

iiiherit both sound finances and a soimd environment This means cutting wasteful

and environmentally harmful subsidies and spending.

Understanding The Green Scissors Report

Many of these issues are highly complex and have been the subject of lengthy

reform efforts. The orgaiiizations and coalitions that have led these campaigns are

excellent sources of additional information. Reforms will be more likely if the details

are worked out with those with such experience and expertise. For readers interested

in following up on a specific issue, the report includes contact names and nimibers to

facilitate commimication directly with such organizations.

Taxpayer and economic organizations supporting many of these cuts do so because

these groups seek to reduce wasteful spending and the economic harm caused by

misguided government subsidy programs. Their support for any of these cuts does

not imply that they make judgments on questions of environmental policy.

Environmental organizations support these cuts in order to protect the

environment. Many of these cuts are actually complex proposals that embody waste

reduction, agency budget reforms amd environmental protections. The support of

environmental organizations for any of these proposed cuts is premised on the

principle that savings are linked inextricably with policy reforms. In the long term,

such reforms are often crucial to avoiding future cleanup costs.

Finally, not all of the contributing organizations have the expertise to evaluate or

endorse all of these proposals. This report represents a compilation of the best

suggestions from knowledgeable organizations.

Savings estimates

Wherever possible, each item has an estimate savings associated with it These are

generally illustrative because the precise savings would depend on a host of factors.

Phase-in periods are generally not accounted for, unless Congressional Budget Office

estimates are used. The information under "proposal and savings" briefly explains the

estimate.
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In general, the figures given are the total cost to the federal taxpayers over the life

of that project or program. If such information is not available, then the savings figure

represents the estimate of the five-year savings to the taxpayer. In a few cases, where

appropriate, the figure reflects a one-year savings.

A "$ n/a" is marked on those items that do not necessarily save large amounts of

money. For example, the sugar program is a subsidy from consumers, not taxpayers.

Another example is the foreign aid projects. Because their financing mechanisms are

indirect and complicated, the report does not assume savings.
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GEOGRAPHICAL LIST OF SELECTED
GREEN SCISSORS RECOMMENDATIONS

Green Scissors recommendations cut close to home,

coast-to-coast and around ttie worid.

CALIFORNIA National Ignition Facility (Livermore Lab)

AVLIS Atomic Vapor Laser Isotope Separator (Livermore)

Auburn Dam (Sacramento)

Route 710 IHighway (Los Angeles County)

GT-MHR Gas-Cooled reactor (San Diego)

COLORADO Animas-La Plata Project (SW Colorado)

INDIANA 1-69 Highway Extension (Indianapolis to Evansville)

FLORIDA Sugar Program (Everglades)

NEVADA Yucca Mountain High Level Nudear Waste Repository

Nevada Test Site

NEW JERSEY TPX Tokamak Physics Experiment Reactor (Princeton Univ.)

Passaic River Tunnel (Newart< Bay area, near New Yort< City)

TENNESSEE ANS Advanced Neutron Source (Oak Ridge National Lab)

WEST VIRGINIA Corridor H Highway (Elkins. WV to Strasburg, VA)

INTERNATIONAL

Nepal Arun III Dam

Chile Bio-Bio Hydroelectric Project

Czech Republic Temelin Reactor

Note: Only items located primarily in one area are included on this page.
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Granddaddy of All Subsidies $1 billion

1872 Mining Law Refonn - Riir Maricet Value

Proposal & savings:

Ensure that the govenunent receives a fair market return for publicfy owned minerals

extracted by mining companies, and stop the giveaway of public lands. Savings

estimates vary widely depending on assumptions. As an illustration of the order of

magnitude, previous proposals for an 8 percent royalty would raise roughly $1 billion

over five years. This conservative estimate does not include savings from patent reform.

Badcground: The General Mining Law of 1872 permits anyone to enter open public lands to explore

for hardrock minerals including gold, silver, lead, copper, zinc and many others.

Anyone can file a claim to extract minerals found. There are hundreds of thoiisands of

claims on federal lands operating under the 1872 Mining Law.

There are three factors that prevent a fair return to the taxpayer. Rrst, mining

companies pay no royalties to the federal treasury on the mining each year of

approximately $3 billion worth of minerals from public lands.

The second factor involves "patents." Mining companies can "patent" — or buy -

- 20-acre tracts of land for $5 an acre or less. This patenting process has been used to

sell more than 3.2 million acres of public land, an area about the size of Connecticut.

In Montana, the Chevron and Manville corporations are attempting to patent 2,036 acres

of i\ational forest land for the Stillwater mine. These corporations want to pay $10,080

for the land, which contains a huge platinum/palladium deposit estimated to be worth

about $4 billion.

The third factor is the massive abandoned mine cleanup costs left for taxpayers.

The Mineral Policy Center places the cost of such cleanups at $32 billion to $72 billion.

RBCBfr ACTION: In 1994, the FY95 Interior Appropriations bill placed a moratorium on

future patenting by prohibiting the government from processing applications. This one-

year provision wiU continue but is not a permanent solution to the patenting issue. In

the 103rd Congress, the Senate approved a very weak bill (S. 775) that maintained much
of the status quo of the Mining Law. Conversely, the House pcissed a comprehensive

reform bill (HJl. 322) by an overwhelming, bipartisan majority (316 to 108). A
conference committee failed to work out the differences, and both bills died. In January

1995, a bipartisan group of Representatives introduced a new comprehensive bill, HJl.

357, which is identical to the former HH. 322.

Taxpayer & economic argument:

Originally signed by President Ulysses S. Grant to encourage settlement of the West, this

122-year-old law has been called "a license to steal" by Sen. Dale Bumpers (D-AR). The

government has given away over $231 billion of mineral reserves since 1872 through

patenting or royalty-fiiee miniitg, according to the Mineral Policy Center. This

government program distorts the market at the expense of the taxpayer. Mining

subsidies create false incentives for miners, causing scarce resources to be poorly used.

Environmental argument:

According to the U.S. Bureau of Mines, 12,000 miles of rivers have been poUuted by
mining damage. In addition, many public lands are damaged by mining. There are

more than 550,000 abandoned hardrock mines. FinaUy, patenting imder the Mining Act

has turned federal lands into ski resorts, golf resorts and condominiums.

Contacts: Jim Lyon, Mineral Policy Center, (202) 887-1872; Jill Lancelot, National Taxpayers Umon,

(202) 543-1300; Anna Aurilto, VS. PIRG, (202) 546-9707; Katherine Hohman, Sierra Qub,

(202) 547-1141; Cathy Carlson, National WUdlife Federation, (202) 797-6861
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The Great Tree Robbery $500 million

Forest Roads Construction

Proposal & savings:

Cut edl funding for construction of new forest roads, saving $99 million annually,

according to the Wilderness Society, or $500 million over five years.

Background: Taxpayers provided a subsidy of $323 million on commercial below-cost timber sales in

FV'93, according to the WUdemess Society. Over the last decade, one study found that

the Forest Service lost more than $5.6 billion on its timber program. The losses come

from selling timber at below the Forest Service cost of preparing the timber for sale and

subsidizing the construction of an extensive network of logging roads to support its

timber sales programs.

The Wilderness Society has exposed and reported on forest sales since 1987.

The Wilderness Society's analysis of the FY92 sales show that 101 of 120 national forests

in the system lost $352 millioiu One of the worst examples of the below-cost timber

sales is Alaska's Tongass National Forest. The Tongass is America's largest national

forest and includes large stands of temperate rainforest and extensive wildlife and

fisheries. The Forest Service reported that the Tongass timber program lost more than

$20 million. However, this figure does not include the full costs of building roads to

access the timber, nor the Washington, D.C. and regional office expenses that are part of

the Tongass timber program. According to the Wilderness Society, the actual Tongziss

losses may be more than $46 million.

RECBfT ACTION: In July 1993, the House defeated 262-164 an amendment to the Interior

Appropriations bill by Reps. John Porter (R-IL), Mike Synar (D-OK), and Lyim Schenk

(EMZA) to cut Forest Service funds for the building of new roads emd the preparation of

timber sales in currently roadless areas. The amendment would have prevented

millions of dollars in bsses through below-cost timber sales as well as saving $18

million in road construction and sales preparation costs in FV94.

Taxpayer & economic argument:

Economist Randal OToole has written: "The national forests represent a major

economic contradiction „.. To produce [an annuetl return of $380 million], the Forest

Service receives over $1.5 billion per year in congressioiuJ appropriations for national

forest management. In terms of assets, the agency would rank in the top five in Fortune

magazine's list of the nation's 500 largest corporations. In terms of operating revenues,

however, the agency would be only number 290. In terms of net income, the Forest

Service would be classified as bankrupt."

Environmental argument:

More than 360,000 miles of roads have been built on national forest lands and

thousands of miles of new roads are being built each year. Tliis is eight times the size

of the interstate highway system. The resulting deforestation produces a range of

environmentcd damage. Some of the negative consequences include: extreme soil

erosion, excessive water pollution, risks to wildlife habitats, disruption of migration

routes, and loss of beauty. Hnally, protecting these forests is importjmt to offeet climate

change, and as a symbol of the US. commitment to protecting forests worldwide.

Contacts: Michael Frands, The Wilderness Society, (202) 429-2662

Carolyn Alkire, The Wilderness Society, (202) 429-2685

Jill Lancelot, National Taxpayers Unfon (202) 543-1300
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Livermore Make-Work $1.8 billion

National Ignition Facility (Uvermore Lab, CA)

Proposal & savings:

Tenninate program. Save more than $1.8 billion.

Background: The National Ignition Facility (NIF) is a proposed project that would be built by the

Department of Enei^gy (DOE) at the Lawrence Livermore National Laboratory in

rtoithem California. Funded as a defense program, the NIF would use Inertial

Confinement Fusion technology. It would beam lasers onto deuterium and tritium

which, if it works, would ignite a self-sustaining fusion reaction. The NIFs principal

stated mission is to increase understanding of nuclear weapons physics and to provide

an above-groimd simulation capacity for testing nuclear weapon effects. Project

proponents also hope that the facility will help develop inertial fusion energy for

application to civilian power production in the distant future.

RecbTT ACTXM: doe will reportedly request $55 million in FY96 for preliminary

planning, engineering and cost studies.

Taxpayer & economic argument:

Rrst, the NIF is incredibly expensive and its price tag is sure to rise. According to

DOE'S optimistic estimates, the NIF would cost at least $1.8 billion, including at least

$900 million for construction and another $900 million for operating costs. The NIF

technology is unproven and the NIF has not left the drawing board.

Second, at a time when DOE is proposing major cuts in its programs in order to

stay alive, it should not make this major budget commitment. The NIF would be the

largest single defense program ever built at Livermore as well as the most expensive

element of DOE's 'Stockpile Stewardship" program. However, its value to stewardship

of the US. nuclear arsenal is dubious at best. NIFs primary purpose appears not to be

safeguarding the existing stockpile but maintaining the nuclear weapons program at

Livermore.

Third, despite its high price, operation of the NIF would create fewer long-term

jobs — only 230 — than almost any other civilian project of comparable cost.

Fourth, the highly speculative future of inertial confinement fusion as a commercial

energy source makes this justification for the NIF very suspect. A commercially viable

demonstration plant will not be possible for at least three to four decades, if ever.

Environmental argument:

The NIF poses serious nuclear non-proliferation threats. The NIF could seriously

undermine VS. efforts to conclude a Comprehensive Test Ban Treaty (CTBT) and extend

the Nuclear Nonproliferation Treaty (NPT). By providing a means for nuclear weapons

designers to continue their research and development in the absence of undergroiwd

testing, the NIF subverts the primary purpose of a CTBT - to cut off nuclear weapons

advancement. By sending a hypocritical message to other countries, the NIF

undermines the \JS. goal of non-proliferation.

Contacts: Maureen Eldredge, Military Production Network, (202) 833-4668

Jackie Cabasso, Western States Legal Foundation, (510) 893-5877

Marylia Kelley, Tri-Valley Citizens Against a Radfoactive Enviroiunent (510) 443-7148

Anna AuriUo, US Public Interest Research Group, (202) 546-9707
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Cool Billions $2.6 billion

GT-MHR Gas-Cooled Reactor (San Diego, CA)

Proposal & savings:

Terminate research program, saving taxpayers $2.6 billion total in coming years.

Background: The Gas Tuibine-Modular Helium Reactor (GT-MHR) is a proposed gas-cooled reactor.

The Department of Energy (DOE) claims that the GT-MHR would generate electricity

and dispose of plutonium stockpiles. According to a 1994 report by DOE, taxpayers

have already spent over $900 million to advance gas-cooled reactor technology. In

addition, DOE contractors have estimated that construction of the GT-MHR alone would

cost $53 billion. Under current law, taxpayers would pay 50 percent of the total

construction costs — over $2.6 billion in coming years.

Recent action: For the last two years, the Administration budgets have proposed

killing the GT-MHR and the program has been a major target in Congress. Two years

ago, the Senate voted 58-41 to approve Sen. Bill Bradley's (E)-Np amendment to kill GT-

MHR research, but the conferees restored funding for FY94. Last year, former Rep.

Leslie Byrne (D-VA) introduced a bill (HK.. 3513) to terminate the GT-MHR that

garnered a bipartisan group of 42 cospwnsors. Later, Reps. Byrne and Scott Klug (R-WI)

offered an amendment to terminate the GT-MHR that was defeated by a vote of 188-241.

There was no vote in the Senate and $12 million was appropriated for FV'95.

Taxpayer & economic argument:

First, respected scientists say that the GT-MHR has little scientific merit and is not worth

the cost. The National Academy of Sciences (NAS) has twice rejected the GT-MHR. In

1992, NAS concluded that "No funds should be allocated for development of [GT-MHR]

technology."

Second, GT-MHR technology is a proven failure. Colorado's Fort St. Vrain

reactor, the only commercial version of GT-MHR ever built, had perhaps the worst

operating record of any nuclear facility and operated at very low capacity.

Third, GT-MHR cannot compete economically with other electricity generating

technologies. A 1992 NAS study found that the GT-MHR had a low market potential.

The electriccd utilities' Electric Power Research Institute concluded in 1991 that the GT-

MHR would not be cost competitive with the Advanced Light Water Reactors (ALWR)
that the nuclear industry now promotes.

Environmental argument:

Rrst, the jjassive cooling system the GT-MHR would employ does not allow for the use

of conventional containment structures to prevent the release of radiarion if there were

an accident. The Nuclear Regulatory Commission's Advisory Committee on Reactor

Safeguards has written that lack of containment would represent "a major safety trade-

off' and concluded that "we are not prepared at the present time to accept these

approaches [to reactor safety] as being completely adequate.

'

Second, a 1994 NAS report requested by the National Security Council

specifically rejected the idea of building reactois like the GT-MHR to destroy plutonium.

Contacts: Ralph De Gennaro, Friends of the Earth, (202) 879-4286

Anna Aurilio, U.S. Public Interest Research Group, (202) 546-9707

Jill Lancelot, National Taxpayers Union, (202) 543-1300

Tom Schatz, Covmdl for Citizens Against Government Waste (202) 467-5300

Bill Magavem, Public Citizen, (202) 546-4996

Scott Denman, Safe Energy Communication Council, (202) 483-8491
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Bandit Hosts $240 million

National Paric Concessionaires

Proposal & savings:

Refonn concession contracts held by businesses in national parks, saving at least $48

million a year — $240 million in 5 years — when fully implemented, according to NPCA.

Background: Businesses are given lucrative contracts to inovide food, lodging, transportation, gift

shops and services to national park visitors. In exchange for the privilege of playing

host, many concessionaires pay back almost nothing to the government. The New York

Times concludes that park visitois "are being swindled by archaic federal park policies

under which Washington gives away millions of dollars a year ..." Increasing the

amount concessionjiires pay would offset the need for federal appropriations and relieve

the burden on the taxpayer. William Chandler of the National Parks and Conservation

Association (NPCA), which has crusaded for contract reform and elimination of the

subsidies, has said that sometimes it seems like rich, politically connected

concessionaires run the parks and not the National Park Service.

Needed refonns would aim at assuring a fair return to the government, a fair

opportunity for p>rofit to businesses, and an equal chance for non-incumbent

concessionaires to compete for concessions that are needed in peu'ks. Rrst, the Secretary

of the Interior should set minimum franchise fees for each concession based on value

«md limit contract lengths to ten years to allow regular recalculation of the fee. Second,

it is time to remove concessionaires' current exemption from competitive bidding and

allow other businesses to compete by offering higher franchise fees or better service.

Third, any reform should end the use of the rigged "structure valuation" formula that

increases the cost to the Park Service of buying out incumbent concessionaires.

RECBJT action: Major park concession reform legislation won wide support in

Congress in 1994 but got mired in unrelated squabbles. An amended version of the

reform bill (S. 208) by Sen. Dale Bumpers (D-AR) passed the Senate by a vote of 90-9.

The bill was championed by Rep. Jan Meyers OR-KS) in the House, where it passed by

386-30.

Taxpayer & economic argument:

Concessionaires raked in an estimated $657 million in gross receipts in 1993, but paid

only $18 million in franchise fees to the government — an average of 2.6 percent of

gross! Since 1981, fees increased negligibly from 1.8 percent of gross, while receipts

skyrocketed. For example. Outdoor World Ltd. (a subsidiary of the multi-billion dollar

enterprise ARA Leisure Services), operating in Denali National Park, grossed $8.7

million in 1993, but paid a franchise fee of less than $72,000 (or approximately, 0.75

percent). In contrast, NPCA foimd that concessionaires in state parks around the nation

paid 10 percent or more in franchise fees. If national park concessionaires paid that

much, the federal treasury would have received $66 million in 1991, $48 million more

than actual concessionaire payments.

Environmental argument:

The reforms described above would reduce commercialization of national parks and

keep them natural by barring unnecessary concessions inside park boimdaries. Also,

recreational users of national parks now pay higher user charges, so it is only right to

make concessionaires pay their feur share.

Contacts: Phil Voorhees, National Parks and Conservation Association (202) 223-6722

Tom Schatz, Council for Citizens Against Government Waste (202) 467-5300
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Dirty Pork in Green Clothing $330 million

Clean Coal Technology Program

Proposal & savings:

End funding for the DOE's Clean Coal Technotogy Program. Minimal savings of only

$330 million Gast year's funding level) are assumed since it is being phased out.

Background: The dean Coal Technology Program (CCTP) was established in 1984 to address add
rain air pollution by using cosJ in environmentally sound ways. The program

encourages private industry to develop commercial technologies that reduce add rain

from cotd- fired electridty-generating plants. The Department of Energy (EXDE) has

received over $2.7 billion for five rounds of bid solidtatioru for selected CCTP projects.

The program provides 50 percent matching funds to industry for demonstration

projects.

RBCBfr action: For Fy95, $337 million was appropriated. The FY95 House
AppropriatioiK Committee's report identified completion of the existing dean coal

projects as the program's highest priority. As a result, no funds were made available for

the international initiative requested by the Administration that would have showcased

dean coal technologies overseas. Funds were also deiued to begin a new "round six"

procurement of additioial projects. The Clinton Administration announced in

December 1994 that it would cut the Qean Coal program, but final details are not

available.

Taxpayer & economic argument:

First, the program has already consumed over $1.1 billion in funding obligations since

1986 while fetiling to prove itself needed.

Second, the program has a history of waste and mismanagement. A 1991 GAO
report found that a large portion of projects had dther been terminated within a few

years of being funded, experienced substantial schedule delays or exceeded their

budgets. DOE has waived the repayment requirements of the program for many
private-sector partidpants. For example, Bethlehem Sted was excused from repaying

$13.5 million in federal matching funds.

Third, the program is unnecessary and redtmdant. Federal research support

may be unnecessary in light of independent research efforts by those who produce high-

sulfur coal and want to maintain thdr market. The VS. General Accounting Office

found that DOE has funded some technologies that were more polluting than existing

alternatives and other technotogies that would have been commercialized without

federal assistance.

Environmental argument:

First, the Qean Coal program is not as dean as it seems. The program subsidizes coal,

which is the most C02-intei«ive major energy source. Carbon dioxide (CO2) produced

from fossU fud combustion is the largest contributor to global warming. The program

does not sigruficantly address the COj problem because CO2 emissior\s from coal

burning cannot be siAstantially reduced at any feasible cost.

Second, by providing incentives to industry to continue using cojil, the program
reduces incentives to pursue more envirorunentally soimd options such as energy

cor^ervation, effidency and altenative power sources. The Qean Air Act Amendments
of 1990 have provided dear and adequate incentives to the private sector to choose the

lowest-cost options for reducing emissions.

Contacts: Anna Aurilio, U.S. Public Interest Research Group, (202) 546-9707

Ralph De Gennaro, Friends of the Earth, (202) 879-4286
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Road to Nowhere $800 million

1-69 High¥ay Extension (Indiana)

Proposal & savings:

Tenninate funding for the Indiana highway. The savings would be approximately $800

million (assuming federal government pays 80 percent share of total cost of $1 billion).

Preventing the larger "mid-continental" highway would save fax more.

Background: This proposed 140-mile road project would extend Interstate 69 from Indianapolis to

Evansville, Indiana. Of the 140 miles, 90 miles would be new-terrain highway and 50

miles would involve upgrading an existing 4-lane highway to interstate standards. The

highway, which has been under investigation since 1966, is estimated to cost more than

$1 billion. Already, $12.1 million has been appropriated.

If approved, the Indianapolis-to-Evansville highway would become part of the

"Mid-Continent" highway that would traverse Kentucky, Tennessee, Mississippi,

Arkansas, Louisiana and Texas. The Mid-Continent Highway would cost taxpayers at

least $10 billion to construct It is one of the largest new highway proposals in the

country and would unnecessarily duplicate existing interstate highways.

Recbtt ACTWN: For FY95, Congress appropriated $15 million for the 1-69 Highway

Extension project. Rep. Frank McQoskey (D-IN) had been the highway's main

supporter. However, McOoskey was defeated by Rep. John Hostettler (R-IN) who has

stated he would support the highway only if the federal budget is balanced. Several

state legislators oppose the highway, most notably State Rep. Jerry Bales (R).

Taxpayer & economic argument:

Hrst, the highway is a bad investment. Since 1966, the VS. government has conducted

seven economic feasibility studies on the project, all of which have concluded that the

highway would not be economically efficient and should not be built. The most recent

such study was conducted in 1990 at a cost of $500,000 to the taxpayers.

Second, the highway is simply not needed. An internal VS. Federal Highway

Administration memorandum revealed that the highway would shave only eight

minutes of travel time between Indianapolis and Evansville if existing roads were

upgraded.

Third, local citizens do not support the project Citizen opposition is

widespread and growing across Indiana. More than 60fi00 signatures have been

collected on a petition denoimdng the highway. The Indianapolis Star, and the Terre

Haute Tribune-Star have both editorializei against the highway. As an alternative, local

groups suggest restoring existing roads, freight rail and mass transit.

Environmental argument:

First the highway would degrade Indiana's already poor air quality. According to the

U.S. Environmental Protection Agency, 40 f>ercent of all Hoosiers live in areas that have

vinhealthy air quality. Indiana is ranked seventh worst in the nation in toxic air

emissions and has the ninth largest per capita consumption of gasoline. Building

another highway would only worsen this problem. Second, the Indiana Department of

Transportation has already violated the state endangered species act for improper

highway construction practices damaging habitats for endangered species. Third, the

highway would accelerate loss of farmland, a serious problem in Indiai\a. The number

of farms has already declined by 11 percent during the past five years. The highway

would destroy at least 4,000 acres of farmland and forest.

Contacts: Andy Knott, Hoosier Environmental Council, (317) 685-8800

Sandra Tokarski, Qtizens for Appropriate Rural Roads, (812) 825-9553
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High Country Boondoggle $462 million

Animas-La Plata Irrigation Project (Colorado)

Proposal & savings:

Terminate project, saving taxpayers $462 million (the federal share of the total cost).

Background: The proposed Animas-La Plata Project of the Interior Department's Bureau of

Reclamation (BuRec) would cost $688 million total The project would be located in

southwest Colorado and siphon away up to half of the flows of the Animas River to

irrigate surplus, low-value crops on high-altitude lands. As currently conceived, the

project must pump nearly 1,000 vertical feet uphill through a series of reservoirs and

through a 240-mile network of canals.

ReCBTT ACTION: Construction on the project is now suspended following a court order

requiring the preparation of a supplemented Environmental Impact Statement. For FY95,

$6.6 million was appropriated for design and enviroiunental compliance work. In FV96

the Administration is expected to request $20 million to start project construction,

making this year a cmdal dedsion-point.

Taxpayer & economic argument:

Rrst, the project's costs far outweigh its benefits, making it highly vmeconomicaL The

BuRec analysis found that the project would return orUy 37 cents for each dollar

invested. Over the 50-year life of the project, this subsidy woiild amount to $328JOO0

per acre. In a 1994 audit, the Interior Department's Inspector General concluded that

the project is neither financially feasible nor economically justifiable.

Second, the project potentially exposes XJS. taxpayers to hundreds of millions of

dollars in construction and operating costs that have virtually no chance of ever being

repaid. Since most irrigators would be unable to afford the ballooning costs of Animas-

La Plata water, future repayment forfeitures similar to those now plaguing the Central

Arizona Project are practically guaranteed.

Third, the federal government has already spent hvmdreds of millions of dollars

trying to control salinity in the Cobrado basin; Animas-La Plata would make it worse.

Fourth, the Animas La-Plata project would squander a huge amoimt of

federally-owned hydroelectric energy. This federal power would be used to pump
water uphill for growing low-value surplus oops such as aliaiia, hay and pinto beans.

Fifth, the projected costs for the Animas-La Plata project exceed the cost ceiling

Congress placed on the project at authorization. The BuRec falsely claims that it can use

money Congress authorized for other projects in the same legislation.

Environmental argument:

Hrst, the Aiumas-La Plata project would drain the Animas and San Juan Rivers. The

latter has been proposed for inclusion in the nation's Wild and Scenic Rivers System,

and both are mainstays of the area's growing rafting industry.

Second, the Animas-La Plata project threatens several endangered species of

native fish, including the Colorado squawfish and razorback sucker.

Third, the project is not in compliance with numerous federal enviroiunental

statutes. The current project proposal violates the Natioiul Environmental Policy Act,

the Endangered Species Act and the Clean Water Act

Contacts: Chrls Seldln, Sierra Qub Legal Defense Fund, (303) 623-9466

David Conrad, National Wildlife Federation, (202) 797-6697
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Ronald McDonald on Welfare $425 million

USDA Marlcet Promotion Program

Proposal & savings:

Terminate the program, saving about $85 million per year, or $425 million over 5 years.

Background: The Market Promotion Program (MPP) is administered by the US. Department of

Agriculture to encourage exports of agricultural products. This program funds

consumer-related promotions of high-value products through trade shows, advertising

campaigns, commodity analysis, information on foreign markets and training of foreign

nationals. Prom 1986 to 1993, more than $1.25 bilUon was authorized for MPP imder

the auspices of the USDA's Foreign Agricultural Service and the Organization for

International Cooperation and Development.

RBCBIT action: in FY95, $85.5 million was appropriated for MPP. Earlier in the year,

the Senate deleted funding for the program, but the House included $90 million for it.

Prevfously, Rep. Richard Armey (R-TX) has offered successful floor amendments to

reduce funding for the MPP. Sen. Richard Bryan (D-NV) attempted to cut the MPP in

J»ily 1994, and he was supported by the Agriculture Appropriations Subcommittee

Chairman, Sen. Dale Bumpers (D-AR).

Taxpayer & economic argument:

Taxpayer dollars should not be used for an export promotion program that benefits

companies able to afford their own advertising. The MPP has done little to assure that

funds increase overseas promotional activities rather than simply replace private funds

that would have been spent anyway. Recipients of MFT funds include: Miller beer,

McDonalds, General Mills, M&M/Mars, Sunkist, Campbell's Soup and Pillsbuiy, all of

whom hardly need a federal subsidy for overseas advertising. Speaking from the floor.

Rep. Aimey said '1 wonder about our commitment to deficit reduction if we cannot take

Betty Crocker, Ronald McDonald, and the Pillsbury Doughboy off the dole."

In addition, the Market Promotion Program has developed no criteria for

graduating commercial firms from the program, according to the U.S. General

Accounting Office.

Environmental argument:

The MPP is one of many agricultural support programs that primarily support large

corporate agribusinesses rather than helping small, cooperative businesses and tamHy

forms based on organic or alternative agriculture. The majority of MPP funds support

large cor{>orations that use intense energy and chemical injnits and envirorunentaUy

harmful practices.

Contacts: Ferd Hoefner, Sustainable Agriculture Coalition (202) 547-5754

Ralph De Gennaro, Friends of the Earth (202) 879-4286

Tom Schatz, Council for Citizens Against Government Waste (202) 467-5300
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Crazy in Kathmandu $ n/a

Amn III Dam (Nepal)

Proposal & savings:

Cut the Fy96 U^. contribution to the World Bank's International Development

Association (IDA) by the proportion of the proposed $170 million Arun m loan

representing the US. share of IDA.

Background: The Arun m Hydroelectric Project would be built in an isolated mountain valley in

Nepal The project requires building a dam, a 73-mile access road and 300 mUes of

transmission lines to carry electricity to the capital dty of Kathmandu.

A branch of the World Bank called the International Development Association

(IDA) is on the verge of appro\'ing $170 million towcird the Arun HI Project's total cost

of $764 million.

RECBIT action: The U.S. Gjngress has expressed serious concern about FDA's

involvement with the Arun Project. In 1994, both the House and Senate Appropriations

Subcommittees on Foreign Operations issued reports expressing serious reservations

about the project. The Senate report stated, "This is one of several large projects which

causes the Committee continued concern about the Bank's priorities." In July 1994, a

bipartisan group of 12 Members of Congress wrote to the World Bank to express strong

opposition to the Arun IE project. "We are opposed to this kind of uneconomic,

massive, destructive engineering investment," they wrote.

Taxpayer & economic argument:

U.S. taxpayers should not be asked to contribute foreign aid money to support wasteful

projects like the Arun Project.

The Arun in project is out of proportion to the Nepali economy. The $764

million total cost of this project is more than Nepal's entire annual budget.

More economically-sound alternatives could meet the same energy requirements

with less risk. According to an analysis conducted under the Lawrence Berkeley

Laboratory for the VS. Agency for International Development, much of the Arun Project

is "a risky investment in expectation of high load growth and sales to India." The

analysis argues that the World Bank has not adequately considered edtematives. The

analysis also suggests that more of the project's risk should be shared by those who
would benefit from the project — the suppliers of equipment and construction services.

Environmental argument:

The dam would threaten the culture and environment of an isolated, biologically rich

and ethnically diverse mountain valley in Nepal that contains one of the last virgin

forests in the Himalayas. According to the Asian Development Bank's Enviroiunental

Impact Assessment, the project would risk severe erosion, stream disruptions, floods

and knd slides. The project edso carries heavy sodal costs. Construction would involve

a major influx of outside construction interests with little local participation. The World

Bai\k admits that the project would "bring rapid and irreversible changes to the area."

Instead, enviromentalists promote a decentralized, small-scale hydropower approach

that could provide electricity within a shorter period of time, improve local

infrastructure and create long-term jobs.

Contacts: Andrea Durbin, Friends of the Earth, (202) 783-7400
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Nuke Industry at the Federal Trough $200 million

Advanced Light-Water Reactor Subsidies

Proposal & savings:

Tenninate regulatory assistance for Advanced light Water Reactor (ALWR) design and

certification and cancel the Hrst-of-a-Kind Engineering Program. Savings would be $65

million for FY95, approximately $200 million over five years.

Background: The ALWR program includes major funding to General Electric, Westin^ouse, and

ASEA Brown Boveri for design assistance and help with the Nuclear Regulatoiy

Commission (NRC) design certification process for the companies' new light-water

reactois. Also included in the program is funding for attorneys to prepare an eariy site

permit application to the NRC for a "new generation" nuclear reactor.

RECBTT action: in FV93 and FY94, Congress provided about $58 million for regulatory

assistance and engineering help for the ALWR program and interested companies. In

FY95 Congress increased funding to $65 million at the Sei»te's initiative. The Senate

legislative report defends this increase in part because of increased fees charged by the

Nuclear Regulatory Commission in certifying designs. In effect this means DOE is

paying another agency's licensing fees to benefit industry.

Taxpayer & economic argument:

Nuclear reactor manu&cturing is a mature industry with more than 100 years of

combined experience in designing, building and licensing nuclear reactors. The industry

does iu)t need taxpayer subsidy. Engineering and design costs should be borne by the

companies, such as General Electric, Westlnghouse, and ASEA Brown Boveri, that wish

to pursue nuclear power programs. These costs — if worth bearing at all — should be

borne by the marketplace.

Finally, using taxpayer dollars to fund industry license applications to

government agencies is a particularly outrageous use of public funds.

Environmental argument:

The hazards of nuclear fission are unacceptably high, as demonstrated by Three Mile

Island and the more than 35/XX) mishaps reported by nuclear utilities since 1980. Even

without major accidents, nuclear power plants jeopardize worker and pniblic health with

frequent releases of radioactivity. Finally, there is still no viable solution to the problem

of disi>osing of dangerous nuclear waste.

The license renewal program mentioned above encourages continued operation

of older reactors, which are higher safety risks. The Hrst-of-a-Kind program perpetuates

the same basic design as existing reactors. Inherent safety problems have not been

addressed and these reactors wovdd still generate long-lived, dangerous radioactive

waste.

Contacts: Scott Denman, Safe Energy Communication Coimdl, (202) 483-8491

Bill Magavem, PubUc Citizen, (202) 546-4996

Arma Auriho, VS. Public Interest Research Group (202) 546-9707
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Haste Makes Waste $320 million

Yucca Mountain High-level Nuclear Waste Repository (Nevada)

Proposal & savings:

Yucca Mountain site construction should be stopped pending an independent review of

the program. Total savings cannot be accurately estimated, but cutting half of next

year's funding would save about $320 million.

Background: Yucca Mountain, located 80 miles northwest of Las Vegas, is the only site being

considered for a national high-level nuclear waste repository. This is a result of a

politically expedient 1987 amendment to the Nuclear Waste Policy Act which ditched a

scientific national site-screening process, and instead named the Yucca Mountain site

over the objections of Nevada's small congressioiwl delegation.

If the Yucca Mountain site is deemed suitable for development of a repository,

the federal government would then be forced to confront a Nevada law prohibiting the

storage of high-level nuclear waste within the state. The ensuing Constitutional battle

will likely go to the Supreme Court for resolution of a significant state's rights question.

RECBIT action: Funding is growing rapidly for this project. In FY94 the budget was

$380 million, in FY95 Congress approved $525 million. For FY%, the Department of

Energy (EXDE) will reportedly request $640 million for the program. In March 1994,

construction began on the underground exploratory studies facility; a $1 billion six-mile-

long tunnel 25 feet in diameter.

Taxpayer & economic argument:

Rrst, funding for the program is imsure. By law, the program should be funded by the

Nuclear Waste Fund, which is generated from a fee charged to ratepayers who i^e

nuclear power. The fee provides about $500 million per year, but this will decline as

reactors shut down for safety or economic reasons. While the fee is declining, the

estimated cost of the project has ballooned since 1982, including an 80-fold increase in

site characterization costs. The fee has never been adjusted or indexed for inflation.

Second, the waste program's record is dismaL The Nuclear Waste Policy Act

originally set 1998 as the date to begin accepting waste. The DOE now optimistically

estimates waste acceptance would begin in the year 2010.

Environmental argument:

Nuclear waste remains dangerously radioactive for well over 10,000 years, and must

remain isolated from the environment without institutional controls. Despite earlier

claims to the contrary by DOE, finding a geologically suitable site is a daunting

technical problem. The Yucca Mountain site is the least stable of any site considered

thus far. The area is cut by 33 known earthquake faults and was recently jolted by a

magnitude 5.6 earthquake.

An independent study of the rational nuclear waste program is critically

needed. The project is estimated by the General Accoimting Office to cost eventually

between $30 billion and $50 billion, which means good money may be thrown after bad

unless the program is set on the right track. A program review has been called for by

the GAO, the Nuclear Waste Technical Review Board, 14 senators who signed a letter to

the President seeking such a review and numerous independent analysts. The risk of

groundwater contamination has not been studied adequately.

Contacts: Judy Treichel Nevada Nuclear Waste Task Force (800) 227-9809

Michael Mariotte, Nuclear Information and Resource Service (202) 328-0002
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Fusion Confusion $2.2 billion

Tokamak Physics Experiment (TPX) Reactor (Princeton, New Jersey)

Proposal & savings:

Cancel any further design or constmction of the TFX.

Background: Tokamak reactors use nuclear fusion technology that was invented in the 1960's but has

yet to prove commercially viable. The Department of Energy (DOE) currently has at

least three tokamak reactors in operation and plans to build a series of engineering

scaled-up tokamaks, with the hope of constructing an electricity-generating commercial

reactor by the year 2040. Based on projected costs, if the DOE continues on a tokamak-

focused development path, the VS. Congressional Research Service has estimated total

fusion program could cost at $30 billion over the next 45 years.

The next proposed step in this program is to start construction of a tokamak

reactor known as the Tokamak Physics Experiment (TFX) at Princeton University. The

total cost of the TPX is estimated by DOE to be $2.2 billion, including construction costs

of $694 million and annual operational costs of $150 million.

RECBfT ACTION: Fbr FY95, DOE requested $67 million to begin construction of the TPX,

but Congress appropriated $42 million fbr TFX design activity only. During

congressional deliberations on the FY95 request. Reps. Dick Swett (D-NH) and Chris

Shays (R-CT) ofiered an amendment to eliminate TFX funding. The amendment was

defeated on a voice vote. Reps. Swett and Shays urged that part of the funds be used

instead to further other basic fusion research.

Taxpayer & economic argument:

Hist, the TPX program, and the larger tokamak research program, are not affordable.

Ten billion dollars has already been spent on tokamak fusion research. The TPX alone

would cost the taxpayers $2.2 billion in coming years.

Second, the commercial value of the tokamaOc as a source of energy is

questionable. Tokamaks have only generated energy by using even more energy input

in the first place — Le., tokamaks have never generated net energy. At a 1994 hearing

before the House Science Committee, the Electric Power Research Institute testified on

behalf of the VS. electric utility industry, saying "Utility involvement in the DOE
program has been almost non-existent for over a decade."

Third, construction of additioixal tokamak reactors, such as the TPX, threatens

basic fusion research on potentially cleaner, cheaper fusion concepts. This contradicts

recommendations from utility panels, fusion researchers and even EXDE's own Fusion

Power Advisory Committee.

Environmental argument:

Tokamak reactors like the TPX are not envirorunentally soimd. Hist, the thirty-year-old,

donut-shaped design utilizes deuterium-tritium fuel, which produces considerable

amounts of radioactive waste. In a 1993 hearing, a representative of the EPRI testified

to a Senate committee that tokamak reactors "will produce more radioactive waste than

an Advanced Light Water [fission] Reactor (ALWR)." Also, a 1991 DOE policy memo
ranking energy technology options on the basis of ecoru>mics, market and environmental

risk ranked fusion 22nd out of 23.

Contacts: Anna Aurilio (202) 546-9707; Jill Lancelot, National Taxpayers Union, (202) 543-1300;

Tom Schatz, Council for Citizens Against Government Waste (202) 467-5300;

Bill Magavem, Public Citizen, (202) 546-4996; Scott Derunan, Safe Energy

Communication Council, (202) 483-8491

19 ~ The Green Scissors Report



123

Dollar Vaporizer $ n/a

Atomic Vapor Laser Isotope Separator (AVUS) (Livermore Lab, CA)

Proposal & savings:

Terminate the Atomic Vapor Laser Isotope Separator (AVLIS) program. No specific

savings aie assumed because the fincincing mechanism is indirect.

Background: in the mid-1970s, DOE began research and development of a new generation of

technology to produce enriched uranium for civilian energy production. One

technology involved the use of high-energy lasers to separate vaporized U-235 from U-

238 and process it into fueL The AVUS technology was designed to operate on a

smaller scale than existing gaseous diffusion plants and produce a cheaper product.

In 1988, DOE begitn running "commercial scale" uraniiun enrichment tests using

AVUS facilities built at the Lawrence Uvermore National Laboratory in California.

With more than one billion taxpayer dollars invested, the Uvermore project fizzled to a

halt at the end of 1992, with less than half of the DOE's research objectives completed.

AVUS is a program of the largely self-financing VS. Enrichment Qjiporation

(USEC), created by Congress in 1992. USEC has the power raise private capital, issue

bonds and borrow money from the treasury. Prior to 1992, the Department of Energy

(DOE) was responsible for all domestic production of enriched uranium for nuclear

plants. However, the DOE uranium enrichment program was a financial disaster,

leaving behind luuecovered costs exceeding $10 billion.

RBCBTT action: in 1994, the VS. Enrichment Corporation (USEC) announced it would

proceed with commercial development of a $2 billion AVUS program, despite debate

over whether the Uvermore AVUS experiments had proven its commercial viability.

Taxpayer & economic argument:

Rrst, there is a world-wide glut of uranium. The market is flooded with cheap, highly-

enriched Russian uranium, and uranium prices plunged between 1979 eind 1990.

Second, demand for enriched uranium will likely decline over the next 20 years,

as nuclear p>ower plants in the VS. are decommissioned. Since no new plants have

been ordered in the VS. during the past 20 years, there is no foreseeable increase in

demand for enriched fuel.

Third, although AVUS is being carried forward by USEC, a government

corporation, there is continued financial liability to federal taxpayers. If USEC fails, the

Treasury is liable for unrecovered costs both as a stockholder and lender to the USEC.

Fourth, USEC wotild be dependent upon federal facilities to dispose of the

wastes produced by AVUS. Taxpayers would consequently bear the expense of

disposing of and storing the radioactive and hazardous wastes from AVUS operations.

Environmental argument:

First, AVUS would produce wastes for which no permanent disposal technologies exist.

The wastes include large quantities of depleted uranium, liqtiid radioactive wastes and

mixed radioactive-hazardous wastes, which pose a particular regulatory headache.

Second, neither DOE nor USEC has ever prepared an environmental impact

statement (EIS) on the AVUS program. TX)E stoutly resisted a lawstiit to compel an EIS

before completing the plant-scale runs at Uvermore.

Third, AVUS poses a nuclear proliferation concern. A partially-classified 1979

DOE report concluded that AVUS could pose verification problems if a foreign nation

could overcome certain technical issues.

Contacts: Bill Magavem, Public Citizen, (202) 546-4996; Jill Lancelot, Natioiud Taxpayers Union,

(202) 543-1300; Michael Veiluva, Western States Legal Foundation, (510) 839-5877
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Neutron Nonsense $9.1 billion

Advanced Neutron Source (Oak Ridge, Tennessee)

Proposal & savings:

Terminate the Advanced Neutron Source (ANS) project, saving at least $9.1 billion.

Background: The Advanced Neutron Source (ANS) is a civilian research reactor proposed by the

Department of Energy (DOE) to conduct materials research and to produce isotopes for

research and medical use Designed to employ highly-eniiched uranium as fuet the

proposed ANS facility at the Oak Ridge National Laboratory in Tennessee would boast

the greatest number of neutrons per unit area per second. This would enable certain

research to be conducted for the first time and other activities to be significantly

expedited. The ANS has been under development for over a decade.

RGCB(T action: Appropriations for FY94 amounted to $17 million. Fbr FY95, $40

miUion was requested and $21 million was appropriated. However, Congress

transferred all funds requested fbr construction to the cat^oiy of "operating expenses"

instead. This was done because there was not yet a mature conceptual design, a final

decision on the type of fuel or a final Environmental Impact Statement (EIS).

Taxpayer & economic argument:

DOE estimates the total cost of the ANS to be $9.1 billioiL This includes $2.9 billion fbr

construction costs and $6.2 billion fbr operational costs fbr its 40-year life span.

Rep. Harris Fawell (R-IL), the Ranking Republican on the House Science

Subcommittee on Energy, has criticized the DOE's cost estimates as too low for three

reasons. First, he says that ANS cost estimates cover only one-third of the required cost

of the project's experimental equipment. Second, Fawell says that the cost estimates fail

to consider the Nucleeu* Regulatory Commission's (NRC) safety recommendations. If

DOE chose to adopt these, it would result in a substantial cost increase Third, Fawell

notes that DOE assumes that the heavy water needed as a coolant would be provided

free of charge. If these Actors were accounted for, Fawell estimates the total cost of

executing the ANS program would jump fiom $9.1 billion to over $13 billion.

Environmental argument:

Hrst, the ANS would create radioactive wastes for which there is no safe storage or

disposal plan approved. ANS plans propose to dump such wastes at the DOE's

Savaiuudi River feidlity, but it is unclear whether that would be possible.

Second, the ANS would undermine efforts to reduce nuclear proliferation

around the world. Under the Reduced Eiuichment in Research and Test Reactors

(RERTR) program, the VS. government is appealing to foreign nations to halt the use of

highly-enriched uranium (HEU) fuel in research reactors. In direct contradiction to this

policy, the ANS would use HEU as its fuel The ANS would be the first research

reactor in 16 years built to use such fuel anywhere in the world. Already Germany is

citing the ANS decision as an excuse to build its own HEU-fueled reactor.

Contacts: Steve Dolley, Nuclear Control Institute, (202) 822-8444

Jackie Cabasso, Western States Legal Fbvmdation, (510) 839-5877

Anna Aurilio, U3. Public Interest Research Group, (202) 546-9707
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Blast from the Past $60 million

Nevada Nuclear Weapons Test Site

Proposal & savings:

Reduce the Nuclear Weapons Test Site operating expenses to the "cold stand-by" level,

saving perhaps $60 million in the first year. Later savings are unclear, but the cold

stand-by scenario would preserve the option to resume testing if necessary in the future.

Background: The Department of Energy-funded Nevada Test Site (NTS) bcated in the Nevada desert

has been the primary US. location for testing nuclear weapons. In 1992, President Bush

signed a moratorium on nuclear weapons testing, which has been extended by President

Ointon. All other nations except China have also ceased testing while negotiations

continue on a Comprehensive Test Ban Treaty (CTBT) to halt all nuclear weapons

testing.

The debate on the NTS fedlity is about what state of readiness it should be kept

in - that is, how quickly should the VS. be able to resume testing? The NTS facility is

now on stand-by, and could resume testing on six months notice. DOE may be

considering increasing to three years the time needed to restart testing.

RBCBIT ACTJON: For FY95, Congress appropriated $160 million. Fbr Fy%, the

Administration is expected to propose a reduced budget.

Taxpayer & economic argument:

Taxpayers should not have to pay for more than basic overhead for the NTS. According

to experts, the US. nuclear weapons arsenal has been thoroughly tested. The US.

arsenal is accurate and reliable, having undergone more than IXXX) tests. Cvirrent US.

policy does not call for testing in the foreseeable future.

Environmental argument:

Testing nuclear weapons testing is inherently harmful to the environment. Such

damage may have been justifiable during the height of the Cold War. But with the

geopolitical risks reduced, the environmental damage of unneeded testing is unjustified.

Rrst, by keeping the NTS "warm," the US. would encourage other nations to

keep or develop their own testing capability. The US. should set a good example and

scale back the NTS to "cold" stand-by. Nuclear proliferation and terrorism have become

the greatest atomic threats to international security.

Second, each nuclear blast at the NTS creates the equivalent of a superfiind site.

The vast, radioactive caverns created by testing may never be safe for hunums to

approach. Radioactive contaminants fix>m the test site can leach into the groundwater,

spreading waste for many miles.

Third, a number of prominent scientists and arms control experts contend that it

is unnecessary to further test stockpiled nuclear weapons that have extensive proven

track records. These scientists include Hans Bethe, Nobel Laureate and former director

of the theoretical division of the Los Alamos National Laboratory; Richard Garwin, a

Pentagon consultant with IBM who helped design the hydrogen bomb; and Noiris

Bradbury, former director of the Los Alamos Laboratory.

Contacts: Maureen Eldredge, Military Production Network, (202) 833-466^

E>avid Culp, Plutonium Challenge, (202) 624-9352

Darryl Kirnball, Physicians for Social Responsibility (202) 89S-0150

22 - The Green Scissors Report



126

Paying the Nuclear Piper $255 million

Nuclear Waste Fund Fee Adjustment

Proposal & savings:

Adjust nuclear waste disposal fee to cover all costs by indexing for inflation. This

would save $80 million annually when phased in; $255 million between 1995 and 1999,

according to the CBO.

Background: Established in 1983, the Nuclear Waste Fund Fee charges electric utilities one mill (one-

tenth of a cent) per kilowatt hour of nuclear-generated electricity in order to fund the

storage and permanent disposal of high-level radioactive wastes.

Taxpayer & economic argument:

Rrst, the Nuclear Waste Fund fees are far too low. The fee has gone unchanged for 12

years while inflation has eroded the fee's buying power by 40 percent. The inadequate

current fee may lead to a shortfall of 10 percent of the funds needed to ensure full cost

recovery by the IDepartment of Energy (DOE), according to a General Accounting Office

(GAO) study dted by the Congressional Budget Office (CBO). According to CBO, that

shortfall in payments from current nuclear plant operators could amount to $2.4 billion

in 1988 dollars. This cost would then be unfairly transferred to either future nuclear

plant operators or taxpayers.

Second, the waste produced would remain long after the nuclear power plants

have closed. Thus, the taxpayers would be left to foot the bill since the utilities are

basically only required to pay once for a long-term waste management problem.

Third, money generated from the fund should be used solely for long-term

storage needs — the initial purpose of the fund. Some of the monies generated by the

fee have been used for interim storage.

Environmentai argument:

Raising adequate funds is essential for implementing an acceptable solution to nuclear

waste disposal, once one has been identified. Furthermore, charging nuclear operators

the full costs for nudecU'-generated electricity encourages the use of cleaner, more

efficient energy sources.

Contacts: Diane D'Arrigo, Nuclear Information and Resource Service, 328-0002

Bill Magavem, PubUc Qtizen, (202) 546-4996

Anna Aurilio, US Public Interest Research Group, (202) 546-9707
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Electric Dinosaur $550 million

Rural Electrification Administration/Rural Utilities Service

Proposal & savings:

Eliminate the REA. Save about $110 million in first year; $550 million over 5 years.

Background: The Rural Electrification Administration (REA) - newly renamed the Rural Utilities

Service (RUS) — an agency within the Department of Agriculture, was created in 1935

to bring electricity and, later, telephone service to rural America. Electric and telephone

companies serving primarily rural areas are given financial assistance in the form of

subsidized loans and giants.

Rbcbct ACTION: In November 1993, modest reforms were enacted by Congress. HJl.

3123 replaced 2 percent electric and telephone hardship loans with 5 percent rates and

made the municipal electric loan rate equal to the tax-exempt municipal bond rate.

Also, the Rural Electrification Loan Restructuring Act of 1993 reduced credit subsidies

by more than one-half from 1993 to 1994. For FY95, the Clinton Administration

requested $66 million for REA, a 50 percent cut from Fy94. Congress provided a more

modest cut of approximately $20 million.

Rep. Christopher Cox (R-CA) introduced HA. 2705 in the 103rd Congress to phase

out the REA/RUS over a two-year period, and bring its low-cost loans up to market

value. No action was taken on the bill but Rep. Cox plans to re-introduce the bill,

which had 14 cosponsois.

Taxpayer & economic argument:

Hrst, the REA/RUS is no longer needed. Although originally intended to jjrovide much
needed basic electric service, that job has been accomplished. Nearly 100 percent of

rural America has electric service compared to 11 percent when the REA/RUS was

created; and 98 percent has telephone service. In other words, rural areas are better

served in this respect than America as a whole.

Second, REA/RUS loan rates are archaic. When the REA/RUS was established,

toans were made at interest rates close to the cost of funds to the government, which

was near two percent. The current REA/RUS loan rate is 5 percent for some, while

others are given loans at the VS. Treasury rate or 7 percent - depending on whichever .

is less. The loans, because of the low interest rates, continue to be subsidies.

Third, the cost of interest constitutes only a small percentage of the typical

customer's bill Thus, eliminating the remaining federal subsidy would have little effect

on consumer utility rates. Despite the fact that investor-owned electric utilities cannot

take advantage of cheap loans from the REA/RUS, 70 percent of utilities bordering

electric cooperatives actually have lower rates.

Environmental argument:

The agency's below-market rate loans are subsidies for an energy industry with no clear

{X)licy purpose. The agency's program simply subsidizes power generation and

pollution, without a mandate to encourage energy efficiency and conservation or

providing relief to disadvantaged ratepayers.

Contacts: Jill Lancelot, National Taxpayers Union (202) 543-1300

Tom Schatz, Council for Qtizens Against Government Waste (202) 467-5300

Ralph De Gennaro, Friends of the Earth, (202) 879-4286
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Smoke and Mirrors $450 million

Coal Research and Development

MWe: This 'a oat the Clan Coal program. See page 1Z

Proposal & savings:

Cut funding for Coal Research and Development in the Department of Energy (DOE)

fossil energy R&D program by $90 million per year. This should save approximately

$450 million over five years.

Background: Fossil fuels such as coal play a large role in the nation's economy and historically have

received substsintial public funding through the DOE's R&D programs. Presently, some
900 million tons of coal are consumed in the U.S. each year with $28 billion in sales.

The DOE supports research into technology programs for producing, refining, and
burning coal products. Although the funding levels have been declining recently,

funding for Fy94 was $167 million.

RBCBTT action: The Clinton Administration has repeatedly requested reduced budgets

for the Coal R&D program. However, Congress has consistently increased spending

above the request. In 1993, the House Interior Appropriations Committee hiked funding

$50 million above the President's request. Reps. Walker (R-PA), Penny (E>-MN), and

Brown (D-CA) offered an amendment on the House floor to cut $50 million in funds not

requested by the President but added by the Interior Appropriations Committee. The

amendment passed 278-137 but increased funding was restored in the final conference.

A similar pattern emerged in 1994 with the Administration requesting a reduced budget

but the Congress increasing funding by nearly $20 million. On the House floor. Reps.

Klug (R-WD, Kleczka (D-Wl) and Ramstad (R-MN) offered an amendment to cut coal

R&D funding to the requested level The amendment was defeated 182-242.

Taxpayer & economic argument:

The coal R&D program funds bw-priority research projects, many in mature

technologies that should be commercialized by private industry rather than studied at

taxpayer expense. In some areas, both the utility industry and the coal industry already

spend a great deal of money to develop new technologies, so taxpayer funding of this

kind of research is unnecessary. In other areas, the DOE is spending money researching

dead-end technotogies. The Congressional Budget Office wrote, "DOE continues to

develop technologies in which the market dearly has no interest .... DOE spent

hundreds of millions of dollars on coal-powered magnetohydrodynamics—without any

indication of who was interested in the product."

In addition, many aspects of the coal R&D resecirch program are redundant with

the similar-sounding but different Clean Coal Technology Program. (See page 12)

Environmental argument:

Coal is a cheap but extremely polluting and carbon-intensive energy source. Because

burning coal for energy f>roduces pollution, including sulphur dioxides, and adds

significsmtly to greenhouse gases, it is not a good choice for new electric generating

capacity. The "-asic chemical and physical characteristics of coal make it impossible to

economically reduce its CO2 emissions. Subsidizing research and development for an

inherently dirty fuel is a bad idea and will artificially delay and stunt development of

cleaner fuels and technobgies.

Contacts: Anna Aurilio, US Public Interest Research Group, (202) 546-9707

Nancy Hirsh, Environmental Action, (301) 891-1100

25 - The Greer} Scissors Report



129

Waste by Northwest $1 .1 billion

Power Marketing Administrations - Bonneville Reforms

Background: Carry out reforms recommended by Bonneville Power Administration Task Force in

May 1994. These include improvements recommended by the congressional Task Force

staff ($150 million in savings annually starting in 1995) and other imp>rovements

suggested by the BPA ($66 million aimuaUy), for a total savings over five years of $1.08

bilUon.

Background: The federal government owns five power marketing administrations (FMAs), which sell

federal hydropower cheaply. The PMAs serve a total of 33 states with hydroelectric

projects that produce 6 percent of the nation's total electric power.

The biggest PMA is the Bonneville Power Administration (BPA), which serves

the Pacific Northwest. Founded in 1937, BPA markets electricity generated at 30 federal

dams and two nuclear power plants. BPA sells about half of the electricity consumed in

the region. BPA is required by law to mitigate harm to the fish and wildlife of the

Columbia River Basin caused by the hydropower system.

Numerous reforms are needed at the PMAs. For example, the VS. House
Committee on Natural Resources last year appointed a Bonneville Task Force, which

issued in May 1994 its recommendations to achieve savings at BPA. The Task Force

recommended saving $150 million annually through a package of reforms that included:

reducing wasteful spending at the Washington Public Power Supply System (WPPSS),

ending discounts for the federal Bureau of Reclamation and private iirigatois, and

reevaluating agreements with large industrial users. Also, Boruieville staff have

identified another $66 millfon in annual savings that could be achieved under current

law. This report proposes to use the savings identified by the Task Force to relieve the

biu-den on the federal taxpayer.

Taxpayer & economy argument:

PMAs like Boimeville have long received generous subsidies. As Congress intended,

Bonneville should tighten management eind achieve significant savings.

Environmental argument:

Selling electricity at below the government's cost of providing it hurts the envirorunent

in three ways: Subsidized prices increase electricity demand, discourage energy

conservation and encourage political pressure to build enviroiunentally-destructive

electrical generation.

WPPSS wjmt to complete an unfinished nuclear reactor and power it with a

mixture of uraiuum and weapons-grade plutonium. The Task Force recommends that

Bormeville force WPPSS to give up this dream. The Task Fbrce said, "additioiud nuclear

generation is not economically viable in the Pacific Northwest."

Contacts: Ralph Cavanagh, Natural Resources Defense Council (415) 777-0220

Ralph De Gennaro, Friends of the Earth (202) 879-4286

Tom Schatz, Cotudl for Citizens Agaimt Government Waste (202) 467-5300
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Waste Virginia Highway $880 million

Corridor H Highway (West Virginia)

Proposal & savings:

Cancel the Corridor H project Savings wotild be approximately $880 million because

the federal taxpayer would pay 80 percent of the $1.1 billion total cost.

Background: Appalachian Corridor H is a proposed 114-mile federal four-lane highway intended to

expedite the trip from the Washington, D.C area to the scenic West Virginia mountains

and to "open up" the state for economic development. The proposed highway project

would run between EUdns, West Virginia and 1-66 and 1-81 at Strasbuig, Virginia. The

cost would be approximately $1.1 billion, or $10 million per mile.

ReCBfT ACTION: Despite the fact that the state of West Virginia only obligated $82

million for Corridor H, Congress appropriated $110 million for FY95. Of this, $35

million was provided through the transportation appropriations bilL Another $75

million was appropriated in the energy and water appropriations bilL Construction on

Corridor H is scheduled to begin before the end of FY95, pending approval of the

Alignment Envirorunental Impact Statement followed by the final Enviroiunental Impact

Statement. However, citizei\s groups such as Corridor H Alternatives plan to challenge

Corridor H's unusual "fast-track" environmental impact process in coiut. Virginia has

declined to approve the construction of the 14 miles of Corridor H within its borders.

Taxpayer & economic argument:

Rrst, parallel east-west superhighways already serve the area. 1-68 through

Cumberland, Maryland passes within 35 miles of the proposed Corridor H, emd 1-64

goes through nearby towns. Regional linkage from major Eastern metropolitan centers

to the Midwest is already provided by these and by 1-70 through Ohio and

Pennsylvarua. Existing two-lane highways are Routes 219, 220, 33, 93, 28, 55, and 50.

Second, future traffic projections do not justify the project. Twenty-year traffic

projections for the area fall considerably short of the volume that would justify a new
four-lane highway according to a 1991 West Viigiiua Transportation Department study.

Corridor H would not cormect any major cities. The two largest towns that the project

would link have populations of less than 10,000.

Third, there are better ways to boost the state's economy. West Virginia

University's Regioiuil Research Ii^titute found that while corridors may result in

expanded suburban areas, these highways do little for rural areas. Likewise, a 1991

National Transportation Research Board report concluded that highway construction

projects in rural areas are poor investments with low rates of economic return.

Fourth, Corridor H is extremely expensive. The costs of carving through 3,000-

and 4,000-fbot moimtains contribute to a $10-million-per-mile project cost. Making

safety and service improvements on existing roads would be considerably less costly.

Environmental argument:

By marring West Virginia's natural, recreational and historic attractiorts. Corridor H
would lessen the state's appeal The highway would forever change the character of

what is now the largest roadless area in the East. Scenic America named the part of the

area one of the 'Ten Most Endangered Scenic Byways." Corridor H would harm native

trout streams, impact groundwater and wetlands, cut through thousands of acres of

farmland, and require bulldozing numerous historic sites.

Contacts: Bonnie McKeown, Corridor H Alternatives (WV) (304) 874-3887; Tony Coogan, Corridor

H Alternatives CVA) (703) 465-5664; Tom Schatz, Council for Citizer^s Against

Government Waste (202) 467-5300; Nancy Hirsh, Environmental Action (301) 891-1100
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Paving Pasadena $900 million

Route 710 Highway (Los Angeles County, California)

Proposal & savings:

Delete Route 710 from the proposed National Highway System, saving $900 million in

federal costs (90 percent of total project cost of $1.1 billion).

Background: state Route 710 was first planned in 1949 as one in a series of freeways serving Los

Angeles Q)unty, California. This 6.2-mile, S-lane urban freeway has a price tag of $1.1

billion. In 1979, the freeway was halted by a federal court injunction pending an

adequate Environmental Impact Statement by the California Transportation Department.

RECBTT ACTION: In 1994, despnte protest by the affected communities, this highway

project vtras included in the National Highway System authorizing legislation that

passed the House but not the Senate.

Taxpayer & economic argument:

Hrst, the enormous projected costs of $1.1 biDion would make this one of the most

costly freeways ever constructed.

Second, federal taxpayers would be asked to pay a disproportionate share of the

cost Federal funding would account for at least 90 percent of the projected dollars.

The State of California faces unprecedented funding short&Jls, estimated at more than

$4 billion in 1994 for transportation projects. State taxpayers have rejected additional

gas taxes and transpwrtation bond issues; the most recent actions occurring in November
1994.

Environmental argument:

Hrst, the freeway would travene established, historic neighborhoods in Pasadena, South

Pasadena and the largely Hispaiuc community of El Sereno in Los Angeles. It would

destroy 1,000 to 1300 homes, 70 historic properties and six districts listed on the

National Register of Historic Places. It would also cause the loss of 7JX)0 mature trees,

many more than 100 years old. The project is opposed by local, state and national

environmental and historic preservation orgaiuzations. The Advisory Council on

Historic Preservation has stated that the project "will destroy more historic properties

than any other project" ever reviewed by the agency.

Second, the project is redundant. Although conceived as a way to reduce traffic

congestion, traffic models prepared by the California Transportation Department

demonstrate that the freeway would offer less than 10 percent congestion relief for the

exteiaive surrounding network of freeways. The Los Angeles transit agency is currently

constructing a $900 million light rail project that would serve much the same need as

the freeway for travel from Pasadena to Los Angeles.

Third, better alternatives exist The Advisory Council on Historic Preservation

in conjunction with the Qty of South Pasadena, formulated an alternative "Multi-

Mode/Low Build Plan" that would cost only an estimated $110 million and has the

bipartisan support of US. Reps. Carlos Moorhead CR-CA) and Walter Tucker (DCA), as

well as State Assemblyman Bill Hodge CR).

Contacts: Keimeth Farfsing, City Manager of South Pasadena, California (818) 799-9101

Alva Lee or Ernest Arnold, Citizens United to Save South Pasadena (213) 257-7477

Loretta Neumann, Conservation Enviromnent Historic Preservation (202) 293-1774
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Sacred Cows $250 million

Grazing Fees - Fair IMarket Value

Proposal & savings:

Refonn fees for grazing livestock on federal land to reflect feur market valtie, saving

between $20 million and $150 million annually. This report estimates the difference

conservatively, assuming savings of $50 million per year, or $250 million over 5 years.

Background: Since the early 1900s, taxpayers have subsidized a small group of ranchers in the 17

western states by charging less than market rates to graze livestock on public lands

administered by the VS. Forest Service and the Bureau of Land Management (BLM)-

These rancheis include four billionaires listed in Forbes magazine and large corporations

such as Pacific Power, Union Power and Light, and the Union and Getty Oil

Companies. Even among the ranchers enjoying this subsidy, the benefit is highly

concentrated. According to the US. General Accoimting Office (GAO), 2 percent of the

permittees control roughly half the BLM's total grazing acreage.

The subsidy has a small impact on the livestock industry. Only 3 percent of

beef producers and 5 percent of sheep producers in the 48 contiguous states hold federal

grazing permits.

Recbtt action: in the last Congress, several bills and amendments were introduced

and considered, with none enacted. In December 1994, the Interior Department said

that it would not include a grazing fee increase in its regulations implementing

Secretary Bruce Babbitt's comprehensive rangeland reform effort, "Rangeland "94."

Babbitt's original proposal would have gradually increased grazing fees from $1.86 to

$4.28 per animal unit month. Ironically, using the same obsolete formula it has

employed since 1979, the Department is expected to annotmce a fee decrease for 1995.

Taxpayer & economic argument:

The current fee formula does not charge ranchers fair market value for the use of

publicly-owned resources. Estimates of the annual loss range from $20 million per year

by the Congressional Budget Office to $150 million as estimated by the Committee on

Government Operations. Even as a user fee, grazing fees fall short of recovering the

costs of administering the grazing program. According to a recent report by the House

Committee on Natiual Resoiu'ces, the administrative costs exceeded receipts by $52

million in 1990 — in other words, beneficiaries pay only 25 percent of the cost of the

program.

In 1993, the monthly fee charged by the federal government was just $1.86 per

one head of livestock. According to the National Agricultural Statistics Service, that

same year private lease rates in 17 Western states averaged $9.80, and fees charged by

state governments averaged $458.

Envfronmenta! argument:

Western rangeland is dry and overgrazing can result in serious or irreparable damage to

the land. Low fees encourage overgrazing on marginal lands and have led to soil

erosion, watershed destruction, and loss of native grasses and other vegetation needed

as food for wildlife and livestock. Grazing is the leading contributor to destruction of

native habitat and species toss on BLM land, leading to 25 percent of all plant and 14

percent of all animal endangered species listings.

Contacts: Richard Hoppe, The Wilderness Society (202) 833-2300; Jill Lancelot, National Taxpayers

Union (202) 543-1300; Johanna Wald, Natural Resources Defense Council (202) 783-7800;

Cindy Shogan, Southern Utah Wilderness Coalition (202) 546-2215; Cathy Carlson,

National Wildlife Federation (202) 797-6800; Rose Strickland, Sierra Qub (702) 329-6118
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Rotten to the Corps $1.25 billion

Army Corps of Engineers Civil Works

Proposal & savings:

Cut funding for the Army Corps of Engineers dvil works program and begin to transfer

responsibility for flood control from the federal govenunent to state and local

government. Save $250 million each year; $1.25 billion over 5 years.

Background: Rather than reducing flood bsses, federal flood control and relief have encouraged the

development of flood-prone areas by eliminating incentives for strong state and local

floodplain management.

RbcbTT ACTK)N: Construction funds for the Army Corps of Engineers have been

declining in recent years. In the wake of the Great Flood of 1993, many communities

found that upstream land-use decisions to bviild levees or engineer farm fields to drain

quickly had made their flooding worse. In feet, rather than rebuild ineffective flood

control levees, thousands of Midwestemets voluntarily relocated homes and bvisinesses

to higher ground, the largest relocation in histoiy.

Taxpayer & economic argument:

Federal flood control policies have included building and repairing levees, paying relief,

and providing subsidized flood insurance. These measures have discouraged state and

tocal officials from directing new development away from flood-prone areas. Instead,

these subsidies have encouraged elimination of the natural flood control functions of

floodplains. Federal taxpayers should not be asked to pay for projects that create more

costs than benefits, or that should be financed with private funds.

Environmental argument:

The Great Flood of 1993 revealed the failings of traditional flood control strategies:

Water that had slowly trickled into streams now coursed downstream, getting higher

and fester as it moved toward major population centers. Instead of letting floodplains

store and slowly release flood waters, the nation has invested public funds in levees,

dams and dikes that increase flood heists by straightjacketing rivers and creating a

felse sense of security. By building levees, the Corps eliminates the environmental

benefits of natural floodplains — filtering runoff, providing fish and wildlife habit and

contributing the organic nutrients that form the base of the aquatic food chain.

Contacts: Scott Faber, American Rivers, (202) 547-6900

Tom Schatz, Covmdl for Citizens Against Government Waste (202) 467-5300

David Conrad, National Wildlife Federation, (202) 797-6697
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Corps Tunnel Vision $1.5 billion

Passaic River Tunnel (Newatic, New Jersey)

Proposal & savings:

Deauthorize the flood tunnel project saving $2.1 billion in total estimated project costs

(of which 75 percent, or $15 billion, would be paid by the federal government) plus a

small amount annually after completion for operation and maintenance costs.

Background: Flooding in New Jersey's Passaic River Valley has seriously affected human habitation

since the mid-19th century. Since then, local officials and residents have rejected several

flood control projects proposed by the Army Corps of Engineers. A major flood in 1984

resulted in the acceptance of the current proposal for the Passaic River Rood Protection

Plan. This project would prevent flooding by directing floodwaters into an

imdeiground tunnel that would be 20 miles long, 40 feet wide and up to 450 feet below

the sur&ce. It would drain into Newark Bay from the upper watershed.

Congress has appropriated $60 million for the project thus far. However, the

project has lost two key champions in Congress with the retirements of former Reps.

Robert Roe (D-NJ) and Dean Gallo Gl-Np. In addition, freshman Rep. William Martini

(R-NJ), who has recently been elected to the floodprone district, included as one of his

platform issues the redirection of the project from a flood tunnel to a buyout program.

Freshman Rep. Rodney Frelinghuysen, who replaced Dean Gadlo, also supports a non-

structural program.

ReCBtT action: For FY95, President Clinton requested no funding for this project, but

congressioiuil pork-barrel action resulted in an appropriation of $17 million to the Corps

for plaiming and design work, which has been temporarily halted at the request of New
Jersey Governor Christine Todd Whitman. Moving away from the tunnel proposed, the

New Jersey legislature has developed alternative initiatives.

Taxpayer & economic argument:

Rrst, the tunnel's total cost is unknown and rising. The Corps, after initially estimating

the project's cost at $835 million, now puts the cost of the project at $2.1 billion just

through the "mid<onstruction point." However, a tocal coalition has calculated that the

project could end up costing between $4.4 billion and $6 billion.

Second, opposition to the tunnel is widespread. Over 100 local watershed

groups, national envirorunental oiganizations and 40 mxinidpalities have criticized the

project as fiscally and environmentally irresponsible. New Jersey Govenu)r Whitman

has said that construction of the tuimel would be "an inappropriate and unwise use of

Federal and State resources."

Environmental argument:

Hrst, the Passaic River Tunnel and its accompanying levees and stormwalls would have

a serious effect on the environment of the river basin. Cor\struction of the tunnel would

affect groundwater reserves, surface water and wetlands. If the tunnel were to be

completed, it could send millions of gallons of silt-laden water pouring into Newark
Bay, altering that ecosystem sind stirring up toxic sediments that have settled to the

bottom. Filially, a bwer-cost, environmentally sustctinable option has been proposed by

the Passaic River Coalition.

.Contacts: Ella FUlppone, Passaic River Coalition (908) 766-7550

Tom Schatz, Council for Qtizens Against Government Waste (202) 467-5300

Ralph De Gennaro, Friends of the Earth (202) 879-4286
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Double Dipper $4.2 billion

Surplus Crops Irrigation Subsidies

Proposal & savings:

EUminate or restrict the use of subsidized federal irrigation water to grow surplus oops.

Savings would be $830 milUon annually, $4^ billion over five years.

Background: when President Theodore Roosevelt proposed an irrigation (also called "reclamation")

initiative for feunily feumers in 1901, he said that "the cost of construction should be

repaid in fulL" Unfortunately, the Congressional Budget Office has estimated that the

total subsidy for Bureau of Reclamation (BuRec) irrigation from 1902 to 1986 has been

$33 billion to $70 billion. In feet, it is even greater if one includes costs for operations

and maintenance and for the energy used in pumping irrigation water.

Irrigation subsidies are perhaps least explicable when they conflict with other

government programs. With one hand, BuRec provides water at artificially low prices

to formers who grow surplus crops. With the other hand, the U.S. Department of

Agriculture (USDA) pays farmers iu)t to grow these veiy crops because they are in

oversupply. Interior Department economists Wahl and Simon have estimated that the

annual value of all federal irrigation subsidies is $2.2 billion. They also estimated that

38 percent of this total - or about $830 million a year - is attributable to irrigation of

surplus crops (Le., crops for which the federal government has an acreage reduction

program). In addition to the $830 million irrigation subsidy for surplus crop>s, the

taxpayer pays again through farm programs. A USDA study found that in 1986

federally irrigated crops received $496 million in agriculture program payments.

RECBfT action: In 1993, Sen. Russ Feingold (D-WI) and ^mmm Sen. Herb Kohl (D-WI)

introduced bills to correct the flaws of irrigation subsidies, but these biUs were not acted

upon. In 1992, Rep. Geoige Miller (D-CA) sponsored a modest provision to reduce the

double subsidy as part of major irrigation reform legislation passed by the House of

Representatives. Due to strong opposition in the Senate, this provision was stricken.

As a result of a settlement agreement of a lawsuit brought by the Natural Resources

Defense Council, BuRec is drafting new irrigation reform regulations.

Taxpayer & economic argument:

Fust, imgation subsidies have already cost the taxpayer enou^. Second, the

reclamation law is enriching corporate agribusiness instead of family formers as

originally intended. Third, the double subsidies for surplus crops show how absurd

this program has become. Rnally, as Wahl has concluded, "From the standpoint of

national economic development, these extensive water subsidies have led to inefficient

use of land and water resoiuces, as well as capital, labor and materials."

Environmental argument:

Irrigation subsidies encourage inefficient use of water resources,' including production of

water-intensive crops in arid regions. These subsidies also foster agricultural

production on marginal lands, the cultivation of which requires excessive use of

chemicals and whose irrigation contributes to the degradation of rivers and streams, as

well as to the contamination of aquifers, destruction of wetlands and poisoning of fish

and wildlife due to jwlluted agricultural drainage and runoff.

For example, at BuRec's drainage ponds in the Kesterson Wildlife Refuge in

California, thousands of fish and waterfowl were killed or deformed by a relatively

small amount of this toxic drainage originating in a Bureau-served water district.

Contacts: Ronnie Weiner, Natural Resources Defense Council (415) 777-0220; Ralph De Geimaro,

Friends of the Earth (202) 783-7400; Jill Lancelot, Natl Taxpayers Union (202) 543-1300
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Dead Again $600 million

Auburn Dam (near Sacramento, CA)

Proposal & savings:

Deny any funding for the Auburn Dam, saving federal taxpayers at least $600 million,

and p>erhaps much more.

Background: The proposed Aubum Dam - with a potential total cost of $2.6 billion - would be a

multi-purpose dam in Aubvim, California, which is about 35 miles east of Sacramento.

First proposed in 1960, the dam would control the waters of the American River to

provide flood control, electrical power and recreation.

RecBTT action: in 1992, Congress killed an authorization attempt for a smaller, $698

million version of Aubum Dam (one designed for flood control). The vote in the House

was a decisive 273 to 140. Nonetheless, in the 104th Congress, the new Chairman of the

House Natural Resoiu'ces Subcommittee on Water and Power is Rep. John Doolittle (R-

CA), whose district includes the Aubum Dam site. Rep. Doolittle has stated publicly

that he wiU make reincarnating Aubum Dam a top priority.

Taxpayer & economic argument:

Hrst, the Aubum Dam is too costly. It would be one of the most expensive dams ever

built in the VS. Second, electrical power generated at the dam would be

extraordinarily expensive. Third, there are several other less expensive alternatives.

Upgrading the existing flood control systems (Folsom Dam and American River levees)

would provide Sacramento with considerably more protection tlum reqxiired by federal

flood standards.

Fourth, the dam would be built on an earthquake fault, which makes it a

gamble for the taxpayer. While the Secretary of the Interior signed off on the dam's

redesign in 1980, some geologists from the U. S. Geologic Survey (USGS) still question

the wisdom of putting such a stmcture on potentially shaky ground. If a dam holding a

permanent reservoir at Aubum failed for any reason, the result would be, as former

Assistant Secretary of the Interior Guy Martin said, "the worst peacetime disaster in

American history."

Environmental argument:

First, the Aubum Dam project threatens to damage or destroy up to 48 mUes and 10,000

acres of the rugged, scenic American River. The natural resource .md recreational

values of the North and Middle Forks of the American River cire so outstanding that

they are eligible for both federal Wild and Scenic status and Narional Recreation Area

designation. The areas that would be impacted by the dam are home to wildlife such as

the black bear, bald eagle, river otter, mountain lion and wild trout.

Second, the area provides recreational activities for more than 500,000 people

every year. The American River has spectacular spots for fishing, hiking, horseback

riding, family picnics and Whitewater rafting. With nearly 100 miles of trails, the river

and its canyons host events like marathons and equestrian competitions.

Third, the canyons threatened by flooding behind an Aubum Dam contain more

than 400 Gold Rush-era and Native American historic and cultiual sites. Niunerous

mines and settlement sites have potential archeological significance. They would be

covered and lost under reservoir waters.

Contacts: Ron stork. Friends of the River (916) 442-3155

Jill Lancelot, National Taxpayers Union (202) 543-1300

Scootch Pankonin, Independent Consultant (202) 546-1808

David Conrad, National Wildlife Federation (202) 797-6697
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Bargeload of Subsidy $1.1 billion

Corps of Engineers Inland Waterway Operation & Maintenance

Proposal & savings:

Reduce the Army Corps of Engineers' operation and maintenance (O&M) budget for the

federal Inland Waterway system by 50 percent. This would save approximately $220

million per year with a five-year cumulative savings of $1.1 billion. Inland waterway

users could prioritize spending of remaining taxpayer funds through the existing Inland

Waterway Users Board.

Background: The ll,0OO-mile federal inland waterways system is the nation's most highly subsidized

commerdad freight transportation mode. Although waterway users pay a small user fee

to fund new waterway construction, taxpayers paid 90 percent of the total $786 million

cost of the Anny Corps of Engineers inland waterway system in FY95. This subsidy

primarily benefits baige companies and shippers, particularly for bulk items such as

coal, petroleum, chemicals, grain and construction products.

Congress has tried with limited success to require beneficiaries to cover more of

the waterway system's costs, but huge subsidies remain. In 1986, Congress phased in a

20-cent per gallon user surcharge on diesel fuel used for barge transportation. All of the

revenues were dedicated to an Inland Waterways Trust Fund. The fund was intended

to cover up to 50 percent of new waterway construction and rehabilitation. But, due to

loopholes, users only contribute 23 percent of these costs.

Recbjt action: Taxpayers still pay all O&M costs. In 1992, the House of

Representatives attempted to increase barge diesel fuel user fees to cover half of such

O&M costs. The fwoposal was killed by special interest lobbying. It would have

phased in over four years a 50-cent per gallon increase in the barge diesel fuel user fee.

Though it passed the House in August 1992 as part of the reconciliation bill, the same
bill contained a nonbinding resolution against the increase, and it died.

Taxpayer & economic argument:

Hist, this subsidy misallocates resources and creates ineffidendes. The Army Corps

spends inordinate amoimts on veiy underutilized waterway routes.

Second, beneficiaries should take over the costs of the mature waterway system.

Taxpayers paid to build the waterway system, let the users keep it up.

Third, barge freight enjoys a much higher subsidy than competing commercial

freight modes. The U.S. Congressional Budget Office (CBO) found that, the waterways

system is more subsidized than highways, aviation and ralL

Fourth, a handful of barge compcinies, bulk commodity shippers emd merchants

are the primary beneficiaries of the barge subsidy and can afford to pay a higher share

of the cost. For example, 20 companies own 82 percent of the barges that operate on the

Gulf/Intercoastal and extended Mississippi River inland waterway system. These are

among the nation's largest bulk commodity dealers with high revenues and profits.

Environmental argument:

Constructing and maintaining these waterways requires dredging and dumping more
than 50 million cubic yards of river bottom each year. This destroys wetlands, damages

fish and wildlife, degrades water quality and increases streambank and shoreline

erosion. More fundamentally, navigation requires regulated flows, thus eliminating

flow variations which help fish and wildlife reproduce and feed.

Contacts: David Conrad, National Wildlife Federation, (202) 797-6697; Scott Faber, American
Rivers (202) 547-6900; Gawain Kiipke, Friends of the Earth, (202) 783-7400; Tom Schatz,

Citizens Against Government Waste (202) 467-5300
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Sweet Deal $n/a

USDA Sugar Program

Proposal & savings:

Eliminate sugar import quotas and eliminate/reduce price supports. Note that there

would be virtually no taxpayer savings because the program elevates sugar prices, in

effect creating a consumer subsidy. This report targets the sugar program on economic

and environmental grotmds.

Background: Beginning in 1934, a succession of Sugar Acts empowered the VS. Department of

Agriculture (USDA) to manage domestic sugar prices through import quotas, benefit

payments to growers, acreage restrictions and excise taxes. Current law, adopted by

Congress in 1985 as part of the Fbod Security Act, guarantees sugar growers 18 cents a

pound through what is called a noiuecourse loan program. USDA also places

significant limits on sugar impwrts, which keep the market price at or above the "market

stabilization price" (MSP). The MSP, which hovers around 22 cents per poimd, is

calculated by adding to the loan rate interest costs, transportation costs, and a

profitability cushion.

RBCBIT ACTKM: During congressional consideration of the (aim bills in 1985 and 1990,

Sens. Bill Bradley OD-Np, Slade Gorton (R-WA) and William Roth (R-OH), along with

Reps. Thomas Downey (D-NY) and Willis Gradison (R-OH), introduced unsuccessful

reform amendments. Despite broad suppwrt from consumer groups, food processors,

retailers, sugar refiners and the Bush Admiiustration for the 1990 amendment, the sugar

industry's political action committees (PACs) were overpowering. According to the

Center for Public Integrity, sugeir PACs contributed $2.6 million to congressional

candidates between 1985 and 1990.

Taxpayer & economic argument:

Hrst, the US. restrictions on sugar imports artificially double the price of domestic raw

sugar to consimiers. According to the General Accoimting Office (GAO), the added

expense to consiuners due to these sugar subsidy averages $1.4 billion annually in

higher grocery bUls.

Secondly, the federal program only serves as a floor below which the price of

sugar cannot falL The ciurent sugar program contains no measures preventing the price

of sugar from rising above the MSP during periodic cycles of world production

shortens and tightening of sugcir stocks. The impact of this one-way price fluctuation

p)rogram was felt in 1989 when sugcir stocks fell emd caused a 15 percent increase in the

MSP. As a result, wholesale refined sugar prices jumped 35 percent and retail costs

rose 16 percent.

Fourth, the sugar program creates inequities among farmers. Fanners who
grow sugar get a much sweeter deal than those who grow wheat or other commodities.

Hfth, the beneficiaries of the sugar program are large corporate interests, not

small fetrmers. The GAO estimates that 42 percent of the sugar subsidy went to one

percent of sugar farms in 1991.

Environmental argument:

Intensified sugar cane cultivation in the fragile Florida Everglades has caused serious

disruptions of Everglade ecosystems that threaten the habitats of local wildlife.

Everglades National Park has lost 90 percent of its nesting bird population.

Contacts: Tom Weiss, Qean Water Action (305) 661-6992

Tom Schatz, Council for Citizens Against Government Waste (202) 467-5300
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Preying on Taxpayers $180 million

Animal Damage Control Program

Proposal & savings:

EUminate program, saving $180 milHon over five years.

Background: Aimed at preventing and controlling wildlife damage, the Animal Damage Control

(ADC) program is administered by the USDA's Animal and Plant Health Inspection

Service (AKDS). The ADC program's overall inflation adjusted appropriations

increased by 71 percent between 1983 and 1993. The program's biggest and most

controversial activity is killing coyotes and other predators, primarily to protect western

livestock. The average cost of killing a coyote over the past eight years has been more

than $100 per animal, with costs sometimes exceeding $2,000 per animal, according to

an audit of the AIX prepared by Randal OToole, an economic consultant. E>espite the

high costs, the actual benefits of this program have not been established. Livestock

losses are increasing, according to the ADC's own Program Evaluation Panel, despite

the feict that ADC is killing a third more coyotes now than in 1985. This indicates that

the lethal predator control that ADC practices is not effective.

RecSIT action: For FV95, Congress appropriated $36 million for this program.

Taxpayer & economic argument:

Rist, this program spends about three-fourths of its federal funds on protecting

livestock. This is essentially a subsidy to the wool and livestock industry, wasting

taxpayer money and misallocating resources. According to an audit of ADC prepared

by Randal OToole, an economic consultant, ADC's livestock protection program creates

perverse incentives for ranchers to use submarginal land, overgraze public land and rely

on taxpayers rather than actions ranchers could take to protect their herds. In fact,

ranchers who request AIXZ's services, for both public and private lands, are not

required to pay for that service or conduct any predator control work (lethal or

nonlethal) prior to receiving ADC's services.

Second, ADC's program benefits are unfairly distributed to selected Americans.

This program has created expensive pet projects and massive regional imbcdances. The

livestock protection program primarily benefits Western ranchers to the exclusion of

most Eastern livestock producers. A program to protect sunflower crops from

blackbirds operates in North Dakota with a budget of $2.1 million to the exclusion of

sunflower farmers in Minnesota, South Dakota and other states who receive no funds.

Environmental argument:

With one hand, American taxpayers pay to protect and recover threatened and

endangered species. With the other hand, taxpayers imknowingly siibsidize the killing

of coyotes and other wildlife under the ADC program. The program overemphasizes

lethal animal controls, rather than nonlethal and preventive means of avoiding wildlife

damage. A large variety of lethal methods has been used against the coyote: trapping,

snaring, aerial hunting, denning (killing adults and pups in their dens), and poisotung

with such compoimds as strychnine, sodi\un cyanide, and sodium monofluoroacetate.

Contacts: Cindy Shogan, Southern Utah Wilderness Alliance, (202)546-2215

Nancy Zierenberg, Wildlife Damage Review (602) 884-0883
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Profit insurance $n/a

Proposed Natural Disaster Protection FuiKi

Proposal & savings:

Reject this proposal for a new federal government role in assiuning private risks that are

better handled by free market mechanisms. While unpredictable, savings covdd

certainly run to tens of billions of dollars in the likely event that one or more mega-

disasters required a federal bailout of the proposed fund.

Background: This new trust fund proposed in legislation last Congress would protect insurance

industry profits. The Natural Disaster Protection Partnership Act of 1994 would limit

insurance company exposure to financial losses from nattiral disasters. The bills (HR.
2873 and S. 1350) were largely written by the Natural EJisaster Coalition, which receives

major funding from insurance companies. In October 1994, HJl. 2783 was revised, then

passed by the former House Public Works Committee, but no other committee of

jurisdiction.

The revised proposal would create dual entities, including a private corporation

and a government trust fund. The Corporation would receive actuarially-determined

contributions from insurers and cover them against catastrophic losses from natural

disasters. The Corp)oration would ngt carry the full faith and credit of the government.

But there would also be established a Federal Emergency Management Agency (FEMA)

federal trust fund known as the Natural Disaster lYotection Fund. This FEMA trust

fund would be the ultimate backstop for insurance claims on the Corporation. If the

Corporation ran out of money to cover residential prop>erty losses, the Fund would have

to make up the shortfall through loans to the Corporation. The Fund would also use

congressionally-appropriated funds to make grants to states to rebuild public structures

like bridges. Such federal grants would cover at least 50 percent of such costs, even in

states that had not tried to reduce their potential losses.

In scoring the cost of HJR. 2873 as reported, the CBO raised questions. The

proposal states that loans from the Fund to the Corporation should have "zero subsidy

cost." But CBO's preliminary analysis questioned whether this is feasible and said,

'Under the circumstances that might necessitate a federal locin [to bail out the

Corporation], there might be no terms under which the federal government could make

loans to the Corporation with no subsidy costs."

Recbit action: Some version of the proposal will be put forth in 1995.

Taxpayer & economic argument:

By interfering with market mechanisms, the propositi would reduce incentives for soimd

insurance practices. Whether the federal guarantee is direct or implied, the reality is

that a major disaster would pressure Congress into costly bedlouts. Taxpayers would

shoulder the ultimate risks while insiu-ers pocket the profits for disaster insurance.

Taxpayers cire stiU paying for other flawed federal insurance programs that cover floods,

banking, savings and loans, and pensions. Also, the proposal could lower premiums in

high-risk etreas, raise costs in low-risk arefis etnd boost pressure to raise taxes.

Environmental argument:

Disaster-prone areas such as coasts are often the most environmentally sensitive. By

reducing the costs of developing such areas, the proposal would hiut the enviroiunent.

Contacts: David Keating, National Taxpayers Union, (202) 543-1300; Beth Millemann, Coast

Alliance (202) 546-9554; Ralph De Gennaro, Friends of the Earth (202) 879-4286
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Savings and Loan of the Seas $ n/a

Coastal Flood Insurance

Proposal & savings:

Enact refbnns to strengthen the National Flood Insurance Program (NFIP) by
prohibiting new federal flood insurance for new development in coasted erosion zones.

Annual savings estimates for the reform are impossible because the program's losses are

more likely to happen in a sudden catastrophe than in a steady drain. Therefore, the

most useful cost estimate for the NFIP is its potential toss exposure. According to the

Federal Emergency Management Agency (FEMA), one catastrophic storm year could

result in up to $4 billion in flood insurance claims. But there is only $350 million in the

fund. The shortfall would be paid by the taxpayers as in the savings and toan bailout.

The program's total potential liability is $226 billion.

Background: Taxpayers who pass by expensive, exposed beach houses may not realize that taxpayer

dollars insure many of these luxury homes against "the big one": storms and erosion

that can cause billions of dollars in damages. The insurance is provided under the

FEMA National Flood Insurance Program (NFIP). This program has 2.5 million policies

nationwide, 72 percent of which are on the marine coasts.

In 1968, seeking to reduce federal spending for disaster relief after storms and

floods. Congress created the NFIP to discourage development in dangerous flood-prone

areas. Under the deal, federal flood insurance would be sold to communities that

enforced flood plain regulations and guided new development away from the water's

edge. A side benefit of discouraging development in flood-prone areas is the jjrotection

afforded these biologically productive and environmentally fragile places.

The original goal of the NFIP has been ignored and perverted. Since 1966, the

number of households located in flood hazard areas has grown by 40 percent. In effect,

the NFIP has become a financial safety net for shoreline developers. Between 1978 and

1987, the NFIP paid out $657 million more in claims than it collected in premiums, and
until 1985 the program required annual appropriation to cover losses.

RECBfT ACTION: Despite a tong campaign spearheaded by Rep. Joe Kennedy (D-MA)
and Sen. John Kerry (D-MA), major legislatton died after passing by a 335-60 vote in the

House in 1994. A weaker bill was enacted which creates a mitigation grants program to

help relocate flood plain residents. The enacted legislation also requires FEMA to

evaluate a sample of coastal commimities to determine erosion rates, and it cracks down
on bankers and lenders to increase eiuollment in flood insurance programs.

While most of the environmental community was disappointed with the final law,

they are taking a wait and see approach for now, dosely monitoring implementation.

Taxpayer & economic argument:

Why should the taxpayer bet on risks that private insurers will not? NFIP coastal flood

insurance premiums do not cover the actual risks. According to the Coast Alliance, "An
average federal flood insurance policy along the eroding coast costs $1,000 per year....

This amounts to a subsidy of at least $10,000 per policy in the eroston zone..."

Environmental argument:

Shoreline development is the chief cause of coastal pollution, which threatens the coastal

environment and its economiotUy vital resources, such as commercial and recreational

fisheries and shellfisheries.

Contacts: Beth MOlemann, Coast Alliance (202) 546-9554

Kathie Dixon, National Wildlife Federation (202) 797-6800
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Czech Your Wallet $ n/a

Temeiin Reactor (Czech Republic)

Proposal & savings:

Terminate any VS. government financial guarantees for the Temeiin reactor.

Background: The Temeiin reactor is an old, unfinished Soviet-designed nuclear power plant. Picking

up where the Soviets left off, the Czech Republic is now contracting with Westinghouse

Corporation to complete the reactor. The company has received financial guarantees for

part of the deal from the taxpayer-funded Export-Import Bank (Ex-Im Bank), which

provides k>ans and guarantees to private industry.

Although construction on Temeiin is currently imderway, complications have

arisen. Temelin's original budget of $1.2 billion has escalated to $1.4 billion since

renovatioits began. The Czech Republic may run out of money for the project or raise

environmental standards, which could result in higher costs or plant closure.

A group of 32 Members of Congress wrote Ex-Im Bank President Kenneth D.

Brody in early 1994 to express deep concern about the Temeiin project He also heard

from various committee chairmen.

Austiians are concerned because they live downwind of the reactors. The head

of a official Austrian delegation to the US. on this issue requested that the Ex-Im Bank

"reconsider its decision to provide a loan guarantee in the absence of a thorough safety

and environmental review."

Within the Czech Republic the project is extremely controversial. In an effort to

halt Temeiin, Dr. Petr Pithart, who was Prime Minister of the Czech Republic from 1990

to 1992, wrote to the Ex-kn Bank President Brody in January 1994 that, 'The question of

the Temeiin facility was not assessed iind discussed in my country in a way which

would enable any responsible person anywhere in the world to support its completion."

Taxpayer & economic argument:

Hrst, the Czech Republic does not appear to need additional electriod power at this

time. The Czech power utility was a net exporter of power in 1992 and 1993. Existing

contracts with Switzerland and Itcdy include the export of more than 15 percent of

Temelin's capacity and n^otiations for more contracts are currently underway.

Second, ambiguities in the Intematioi\al Qvil Liability Regime potentially leave

Westinghouse open to claims for damages in the event of a nuclear catastrophe.

Hnanders of Temeiin, such as the Ex-Im Bank (emd by extension the VS. taxpayer),

could be held liable if a nuclear accident occurred.

Third, financing this project is risky due to the rising costs of construction and

maintenance of nuclear power plants, increasing safety requirements, unresolved waste

storage and public resistance.

Environmental argument:

Temelin's proposed design would couple the old core Soviet model with new VS.

technology in an untested hybrid. The reactois fail to meet Western safety standards.

No environmental impact assessment has been performed for the Temeiin plant. Other

environmental concerns include the safety record of the plant operator, danger to

Prague's drinking water, and a lack of storage for the nuclear wastes. Environmentalists

contend more VS. and Czech jobs would be gained through promoting energy

efficiency.

Contacts: David Schwarzbach, Natural Resources Defense Coimdl, (202) 624-9323

Friends of the Earth Czech Republic (contact through FOE-US.) (202) 783-7400
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Silly In Chile $n/a

Bio-Bio Hydroelectric Project (Chile)

Proposal & savings:

Reduce the FY96 US. contribution to the World Bank's IPC by the amount of any

funding approved for the second dam, proportionate to the US. share of the IPC.

Background: The Bio-Bio Hydroelectric Project is a series of six dams and hydroelectric power

stations on the spectacular Bio-Bio River, Chile's main river. The total cost for the

package of all six dams is about $500 million. There is widespread opposition to the

project in Chile. The project is led by the privatized Chilean electricity company, the

Empresa Nadonal de Electriddad Sodedad Anonima (ENDESA). Construction has

begim on the first dam of the project, called the Fangue Project.

Key funding for Bio-Bio comes from the International Hnance Corporation GPC),

the division of the World Bank which makes bans to the private sector. The IPC is

currently providing $70 million for the Pangue Project ENDESA will soon request

funding for the second dam from the IPC .

RecBTT ACnON: The World Bank's IPC has already disbursed one-third of the $70

million for the Pangue Project.

Taxpayer & economic argument:

vs. taxpayers should not be asked to contribute foreign aid money for mistakes like the

Bio-Bio Project. If the Project were worthwhile, then it could seek purely private

funding instead of relying on government-sponsored agencies. As Paul Craig Roberts of

the Cato Institute recently noted in Business Week. "Projects [the World Bank] has

financed are failing at a rate that would quickly lead to bankruptcy if the institution

were a private commercial bank."

Environmental argument:

A broad array of community and environmental groups as well as members of Congress

in Chile have also protested the destruction of their country's natural heritage in this

valley. Construction of the dams would displace thousands of people, and the resultant

reservoirs would inundate much of the forest bordering the river. Disruption of the

river basin's ecosystem would negatively impact the livelihood of many Chileans.

Even the Pangue Project afone will change the river's temperature and silt flow.

This will affect the land of the indigenous Mapuche/Pehuenche communities, as well as

the habitat smd nutrients of a wide vciriety of flora aad fauna.

ENDESA's environmental impact assessments have been inadequate. Among
other problems, the assessments ignore the threat of volcanic eruptions and earthquakes

in the seismically active region. Two active volcanoes are oiJy miles away from

proposed dam sites.

Contacts: Andrea Durbin, Friends of the Earth, (202) 783-7400.

Julliette Majot, International Rivers Network, (510) 848-1155.
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GREEN SCISSORS VICTORIES
1993-1994

Five projects or programs killed:

More than $7 billion saved

Working together, taxpayers and environmentalists beat
special interests and pork-barrel politics-as-usual.

1) ADVANCED LIQUID METAL REACTOR - Savings: up to $3 billion

The Energy Department's Advanced Liquid Metal Reactor was an
environmental hazard and proliferation risk. Congress killed the

program in 1994 after the Administration reversed its position and
opposed the ALMR.

Congressional leaders: Reps. Sharp (D-IN), Coppersmith (D-AZ),
Hamilton (D-IN), Klug (R-WI), Upton (R-MI); Sens. Bumpers
(D-AR), J. Kerry (D-MA) and Gregg (R-NH)

2) NASA SOLID ROCKET MOTOR - Savings: $2.6 billion

This unneeded and polluting NASA rocket would have been built in

the Mississippi district of former House Appropriations Committee
Chairman Jamie Whitten (D). It was killed in 1993 and NASA is now
researching cleaner rockets.

Congressional leaders : Reps. Klug (R-WI), Ramstad (R-MN),
Hansen (R-UT), Shepherd (D-UT), Orton (D-UT); Sens. Bumpers
(D-AR) and Cohen (R-ME)

3) OIL SHALE RESEARCH -- Savings: $100 million

The Adn\inistration and Congress teamed up to terminate the

Department of Energy's Oil Shale Research Program. Aimed at

extracting oil from shale rock, primarily in Colorado, the program
was wildly uneconomical and would have created massive waste.

Congressional leaders: Reps. Sharp (D-IN), Klug (R-WI), Swett (D-

NH), Upton (R-MI)

4) SP-100 SPACE NUCLEAR REACTOR -- Savings: $1.6 billion

The Department of Energy's space nuclear reactor program, the SP-

100, was a technology in search of a mission. A laimdK failure would
have spread radioactivity.

Congressional leaders : Reps. Machtley (R-RI), Markey (D-MA), and
Ramstad CR-MN)

5) VOICE OF AMERICA RADIO TOWER - Savings: $173 million

In 1993, President Qinton requested a rescission of funds
appropriated to the Voice of America to erect a vast "nest" of 22 radio

relay towers in Israel's Negev Desert that would have disturbed an
important migratory bird flyway.

Leaders: Ptesident Clinton
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Friends of the Earth

Friends of the Earth U.S. is a tax-exempt environmental advocacy
organization founded in 1969 and headquartered in Washington, D.C.

The Green Scissors Campaign is part of Friends of the Earth's "Economics

for the Earth" program, which promotes economic reform to protect the

planet and its people. FOE U.S. also features programs on international

and toxic issues. FOE U.S. is a member of Friends of the Earth

International, a network of affiliates in 52 countries.

Brent Blackwelder is President and Velma Smith is Executive Director of

Friends of the Earth.

National Taxpayers Union Foundation

The National Taxpayers Union Foundation is a tax-exempt organization

founded in 1977 and headquartered in Washington, D.C. NTUF
publishes research, conducts symp>osia and undertakes communication
initiatives relating to fiscal and economic policy. NTUF is the research

affiliate of the non-partisan National Taxpayers Union, a public interest

advocacy organization dedicated to eliminating wasteful government
sp>ending and working to reduce taxes and balance the federal budget

James Dale Davidson is Chairman and David Keating is President of the

National Taxpayers Union Foundation.

Friends of the Earth and the National Taxpayers Union Foundation gratefully

acknowledge the involvement of the U.S. Public Interest Research Group in

preparing and releasing this report.
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The Green Scissors Report shows citizens how our government can ...

* cut wasteful spending and subsidies,

* free the market, and

* protect the environment.

The dearest message in the November 8 election was that Americans want their

government to cost less and make more sense. In this spirit, an vmusual coalition

of taxpayer, economic and environmental organizations has come together behind

The Green Scissors Report. Compiled after extensive research, this report lists 34

spending and subsidy programs that can be eliminated or reformed, saving

taxpayers more than $33 billion. It also highlights the top 10 Green Scissors

"Choice Cuts."

Two years ago, this coalition issued a precursor report called The Green

Solution to Red Ink. That report and the Green Scissors Campaign got results: Five

federal programs and projects were killed, saving taxpayers more than $7 billion.

Now, with fresh research and many new targets, this new Green Scissors

Report proposes using green scissors to cut from coast-to-coast and even overseas.

'Tor those who despair about whether Congress will ever move beyond
partisan gamesmanship, a ray of hope in the past session was a pair of

green scissors .... 'Green Scissors' was the name given to an

imprecedented initiative by the progressive Friends of the Earth and

the conservative National Taxpayers Union. This political odd couple

sought to slash the deficit by scrapping programs that harm the

environment"
- Editorial, The Capital Times (Madison, WI) October 1994

"As a Republican, I wotdd like to express particular appreciation for

[the Green Scissors campaign's] efforts to avoid partisanship and to

forge bipartisan coalitions in favor of reform. The debate on cuts

seems increasingly to divide between those who favor change and

those who support the status quo, regardless of party affiliation .... The
Green Scissors campaign transcends the old liberal/conservative debate

and represents exactly the kind of approach we need to break the

gridlock in Washington."
- U.S. Congressman Scott Klug, 1994

ISBN 0-913890-99-5
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Mr. ROEMER. I would also say, just to disagree slightly with what
George Will said in his column—I read the column, and after hav-
ing been here for four years, the easy part is passing the balanced
budget amendment, which I voted for; and the line item veto,

which I voted for, the tough part is getting the Members of Con-
gress now to support cuts in programs that are going to reach a
balanced budget amendment.
We are very good up here at defending programs. The difficult

part for us now and in the future is going to be coming up with
majorities to sensibly cut programs without devastating the econ-
omy. I think it can be done, and I look forward to working with
many people on this panel and with the Chairman and with Mr.
Hayes, and I have to refer to Dr. Happer's testimony which indeed
sums up the difficulty that we face. He says in one part of his testi-

mony—and I quote—on page one, "I am convinced that a taxpayer's
dollar spent on research and development brings a greater return
than almost any other Federal investment this country makes."
On the second page of his testimony, he further states, "I am per-

suaded that basic research is vital to the future of the United
States. In the short run, a major loss of DOE funds for basic re-

search would be devastating for the research community, and in

the long run, the loss would be devastating for the U.S. economy."
I still want to put you on the spot. Dr. Happer, and ask you

about the National Laboratories. Should we close one? Should we
close two? Should we consolidate some of those missions? What is

your recommendation for us with respect to the profiles of the DOE
National Laboratories? And I am sure you have read one of the
most recent reports out by the General Accounting Office on this.

Dr. Happer. Yes.
One thing you notice if you look at the labs, take Los Alamos,

which I know fairly well. I don't know what the employment now
is, but I would reckon around 7,000. At the height of the Cold War
in the sixties, with tremendous fears about the Soviet empire, I be-
lieve it was around 3,000. So you wonder, why is it necessary now
to have so many people when we did a very good job with far fewer
people, you know, in the sixties?

So I personally think that part of the answer is the oversight
burden that these labs are faced with. If you look at almost any
DOE lab, they have got large numbers of people who are respond-
ing to oversight from DOE headquarters, from DOE field offices,

from EPA, from State regulatory agencies. I don't know whether
that is 10 percent or 20 percent, but it is a large number, and in
many cases, they are some of the most productive scientists and
engineers who have been twisted into doing this. I think getting rid

of some of that oversight would save a lot of money and make the
labs work much better.

As for getting rid of one of the labs, I simply am not qualified
to comment on that right now. It is a very complicated question.
I have watched the labs very closely. I know during the excitement
about x-ray lasers, there was some very important peer review that
probably would not have been done if there had not been two de-
fense labs, some very serious scientific mistakes that I think you
needed an external critic to find. I really can't go further into that
here.
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Mr. ROEMER. Well, let me ask you a farther question. You were
right on the mark with your estimate of staff at Los Alamos. Actu-
ally there are 7,024. You guessed 7,000. So are you saying, Dr.
Happer, that as we go down the list of these laboratories—Ar-
gonne, Brookhaven, Idaho Engineering, Lawrence Berkeley, Law-
rence Livermore—that we look at those labs that produced weap-
ons and had mostly a defense capability, and we try to reduce back
to the 1960's level of employment in those particular laboratories
and not go into the laboratories that are primarily concerned with
eighties or nineties types of missions such as environmental res-
toration or waste management or energy research?

Dr. Happer. Well, certainly the defense labs are the ones that
have been under the most pressure. In my experience, you know,
when you talk about cutting labs, they are usually talking about
perhaps cutting Livermore Lab, and so the reason I respond to the
defense lab is that that's the ones that are under the gun now.

I think that there's probably some excesses in almost all of the
laboratories. They all have this oversight excess that I mentioned,
and many of our priorities have changed. For example, we were
discussing nuclear reactors. Many of these labs were built at the
time when we were trying five or six different type types of nuclear
reactors, homogeneous reactors, gas-cooled reactors, this kind, that
kind. Perhaps we don't need that infrastructure now.
Many of the facilities we have were built for the Clinch River

breeder reactor. We killed the Clinch River reactor, probably a good
idea, but all of the support facilities are still there, and they are
trying to figure out what to do with these things. They are going
to treat patients with them. All sorts of crazy ideas are floating
around.
Mr. Roemer. Thank you, Mr. Chairman.
I would like to ask unanimous consent to submit some additional

questions for the record.
Mr. Rohrabacher. And also we would hope that you would be

around for a second round of questioning.
In particular, I liked your specific questions about the labs, and

as we hear from other Members, if the other Members of the panel
have any specific suggestions as to a particular program or lab—
I mean we have already had some suggestions here from our first
two panelists, specific programs. What about labs? And I know Mr.
Rezendes talked about getting them out of the Department of En-
ergy and putting them elsewhere, but what about just closing? Is
there a lab that is no longer justified? And think about that, but
first we will have Mr. Foley from Florida go through his questions.
Mr. Foley. Thank you very much, Mr. Chairman.
There has been some wonderful information provided here today.

I kind of feel like I am on the old game show "To Tell The Truth,"
and I am going to pick Dr. Moghissi because he seemed most riled
up about the process, and I think there are some other comments
that I think are very important.
You mentioned, Ms. Lancelot, about, if they cancel a program,

let's make sure that the funds aren't reexpended in some other
area within that same agency.
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Let me ask Dr. Moghissi, because in your testimony you say a
major shortcoming of EPA's decision-making process is its reliance
upon poor science.

Dr. Moghissi. Yes.
Mr. Foley. And that is one of the concerns I have, having been

in the State legislature. We are being mandated to do some envi-
ronmental cleanup or some other process, and in their very own re-
port, EPA says it may or may not result in a greater phosphorus
in the Everglades or a reduction of phosphorus. It seems like the
old "made as instructed" in the real estate business of an appraisal:
Here's what we want the report to say; bring it back so we can im-
plement a public works project. How do we get to define real
science within an agency, and how do we, as legislators, rely on it

to make those appropriations?
Dr. Moghissi. Well, my testimony—my write-up has some meth-

odology. Peer review—the scientific community has established its
process. If you can't convince your peers that you are not right, it

is likely that you are not right. It is not to say that it is for sure
you are not right, nothing is sure. Look at the judicial process, the
peers—a jury of peers makes mistakes. So do we. But that is the
system. And then there is a second tier in there which is called the
consensus process. If there is a disagreement on a physical phe-
nomenon, if the collective wisdom of the physicists say this is phys-
ics, it is likely to be physics. If you want to know something about
brain surgery, you go to the American College of Surgeons and they
probably tell you what brain surgery is. This is all well established,
and to me, for the last 10, 15 years, those of us who have dedicated
our professional life to protection of human health and environ-
ment are increasingly fi-ustrated because people gc around and say,
"This is your opinion, that is another opinion." That is just not so.
If you can't convince your peers that you have no case, you have
no case, you just don't have a case, and over and over again my
former agency—and I am very proud of some of the things we did,
but I am also not very proud of some opportunities that we lost.
Of course we have cleaner air, of course we have better water, but
what price did we pay for it?

Can I use an example to demonstrate what I am talking about?
I have the dubious distinction of having coined the word "mixed
waste." The mixed waste is the waste which contained radioactive
material and hazardous waste constituents. This mixed waste has
to follow two laws. At one time, several Members of a professional
society recommended that one should come up with one set of rules
that covers the mixed waste and have someone implement it.

The mixed waste is the costliest, costliest part of the cleanup at
Department of Energy. I submit to you, if you pass a law tomorrow
that you say mixed waste has to follow EPA and DOE or whoever,
get together and come up with one set of rules which is valid for
everywhere and forget about these consent agreements, that many,
many of them that were described, I submit to you that you save
many billion dollars—not millions—many billion dollars. Simply
solve the mixed waste problem.

I happen to be making, if you will, money from it. We are having
an international conference in August, dedicated to the subject of
mixed waste, and probably my president is going to be upset with
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me because—but the mixed waste is a system purely and exclu-
sively created by some regulatory system based on poor science.

If you usually—if you set up a system which is based on risk and
you worry about the radioactive waste and you see to it that you
have maintained—you have contained the hazardous waste con-
stituents, then you should be all right, but that is not what we are
doing—a patchwork of regulatory system that is costing I don't
know how much money.

I submit, the $300 billion that you were referring to, at least one-
third of it or even more is dedicated to mixed waste, just simple
waste, and this is a fiction of the regulatory system.
Mr. Foley. I think that is not only the problem here, but it goes

to the State level as well. When you have environmental regulators
looking over national, state, and local interests, it gets quite exces-

sive, and I will close, Mr. Chairman, but I wanted to point out,

again, Mr. Schatz made some great efforts here to illustrate where
we can save money, and I hope we don't become cynical in Wash-
ington, where, when we find an area we can save $60 million, we
say, well, that's not real money, so we have got to look under a big-

ger rock for more savings.

Thank you.
Mr. ROHRABACHER. Thank you for reminding us of that.

Mr. Barcia of Michigan.
Mr. Barcia. Yes. Thank you, Mr. Chairman.
I have two remarks and questions directed to—one to Mr. Schatz

and another to Ms. Lancelot from the Taxpayers Union, the first

to Mr. Schatz of Citizens Against Government Waste.
You say that present programs should be judged on whether or

not we want our children to pay for them, and I certainly share
your sentiments, in terms of the urgency of balancing our spending
with our resources. As a supporter in the House of the Barton
amendment as well as the balanced budget amendment and the
line item veto, I think there is no more urgent issue before the
Congress than learning how to adjust our spending with the reve-

nues that we have.
But when you look at a project, for example, like the Apollo mis-

sion that NASA conducted, and most every objective source that I

am aware of has judged the return on the investment of about
seven to one for the cost initially of that Moon landing and that
Moon shot and the technology that was derived, the information
and research and development technology that resulted as a result

of that effort, do you have a formula you use, and can you imagine,
if Citizens Against Government Waste had been in existence in the
1960's, would they have targeted the Apollo mission as another ex-

ample of fraudulent or wasteful spending relative to what was ac-

complished with the mission?
Mr. Schatz. I think you are looking at very different times. Con-

gressman. You are looking at a situation where in the 1960's we
had a few balanced budgets. We, in essence, had a lot more money
to do those kinds of things. At that time, it was a major stated pri-

ority of the President, of the Congress; there was mutual agree-

ment. Many of the programs we are talking about here, there is

massive disagreement. In some cases both the Administration and
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a majority of either the House or Senate have agreed that these are
programs that we simply can't afford or simply don't work well.

We are not sitting here talking about getting rid of all research
funding by any means. There are some things that may or may not
pay off. When we talk about something like the Tokamak, which
may pay off in the year 2040, again, I am not a physicist, I am not
an expert. There are physicists that will argue that this is not
something that we can afford or it is something that is crowding
out other physics research. I think those are the kinds of decisions

that you make, and I appreciate the sentiment of the question.

I will think seriously about what t5rpe of formula might make
some sense, but, again, we have tried to, as we have with the Na-
tional Taxpayers Union and others, come up with a list that com-
bines the expertise and knowledge of a number of people, number
of organizations, and, again, we think that these, at least for now,
make some sense.

Mr. Barcia. Thank you.
I have one for Ms. Lancelot, and that is, I guess basically you

know, as a Member, we frequently receive flyers on the Floor of the
House prior to voting on amendments that are offered to cut var-

ious forms of spending in the Federal budget, of course in the au-
thorization bills as well as the appropriations bills, and I was just

wondering, I know that you usually indicate those programs that
you find most offensive—do you believe—could you perhaps outline

for Congress what forms of Federal spending you do support, such
as perhaps Social Security or the Postal Service, you know, what
role you would envision. Could you maybe outline what role you en-

vision for the Federal Government to play in terms of defense, na-
tional defense, how important you would think that is, and I guess
what you perhaps try to do is identify areas in all of those or items
in all of those areas which you think might not be valuable or via-

ble to the national interest, and I try to certainly listen to the NTU
and what you are doing on the Floor, but it seems that a lot—the
perception a lot of Members have is that you basically probably op-

pose all forms of spending. I was wondering if there was any form
of spending, GAO or whatever, that goes along with what you try

to do, that you would be highly supportive of.

Ms. Lancelot. Well, let me say this. We know that spending is

going to continue whether the National Taxpayers Union—the
Union is here saying it is not wise or not. Spending will continue.

So really, what our role is, I think, is not really to say what is good
spending, but, as you know, we do have a voting study, and you
are absolutely right, indeed it does measure votes, bad votes, or for

spending, and that is what our voting study is trying to measure,
because I guess we feel that there are many organizations and
groups and special interests supporting a lot of spending and there
is no one out there for the taxpayer, and it certainly doesn't mean
that we are against all forms of, you know, all Government spend-
ing. We believe in government, but we do feel that we are a voice
for the taxpayer. That is why the organization was established.
Back in 1969, Jim Davidson, who is our Chairman, was a young

student of government, and he was on the Hill a lot and saw that
there was a lot of special interests feeding at the trough and no
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one—no one—was representing the taxpayer, and that is what
NTU is all about.
Mr. Barcia. I guess this is in the way of a final comment. I value

the input that the National Taxpayers Union provides Members as
we deliberate on what appropriate levels of spending are. I some-
times think maybe if there has been a shortcoming in terms of my
score with, I think, your organization, it has been that I feel that
in the past, commitments were made by the Federal Government,
for example, to the men and women who served in the military,

who have defended our form of government, and I see so often the
tax on the medicare program. Social Security program—which I be-

lieve most people are entitled to some return on their investment.
If you view over the lifetime of a person's work the amount of

payroll taxes which have been withheld and submitted to the Social

Security Trust Fund here in Washington, and as we look—as we
address the issue of COLA's and means testing and others, there
are some major issues there, I think, on that issue that will be very
difficult and challenging in this 104th Congress.
But also I think I will just implore you that, as your group looks

at ways to cut spending, I hope that you would keep in mind that
many of our veterans who have served in the military branches
overseas, and sacrificed, and they come home disabled or in other

ways have suffered on behalf of all of us, that we not renege on
the promises and the contract that was made with certain groups
over a long period of time, and perhaps maybe not weight some of

those votes as much just in terms of sheer numbers of dollars

saved, but put in the perspective that in fact many of those—some
of us vote that way because we feel committed to upholding what
we believe was a special if not stated contract with our military

branches with regard to retirees, particularly military retirees and
veterans.
Mr. ROHRABACHER. The gentleman's time is up.

I would remind the gentleman that one of the reasons we are

taking the time to investigate these particular programs is so that

we can keep our contract with people who are absolutely dependent
on other Government programs. If we do not—if we do not use our
heads as well as our hearts—everyone is the loser, and particu-

larly, the groups that you just suggested.

So I look forward to your cooperation, of course, in trying to trim
down this area of the budget in which those groups that you were
just suggesting are not dependent, so that we can do our job in

order to protect those areas of the budget where such people have
committed their lives and deserve the return.

I now would turn to Mr. Baker from California.

Mr. Baker. Dr. Happer, you mentioned in your testimony that

sometimes having more than one laboratory working on a project

is a safeguard. Could you elaborate just a little bit about the inci-

dent you referred to: what kind of a safeguard, or how much is it

worth?
Dr. Happer. Well, I don't know how much of it is declassified,

but it was an issue of how well some underground tests had
worked, and there was just a mistake that the people who had
done the test were very enthusiastic about and

—

Mr. Baker. And the second laboratory picked that up.



153

Dr. Happer. The second laboratory picked it up because they
didn't have the emotional stake, you know, in the seemingly spec-

tacular outcome of the test, which, in fact, was just a mistake.
Mr. Baker. Last year's great emphasis was going to be, we were

going to create a green lab, separate out and have all the environ-

mental science in one laboratory. It sounds so good until you real-

ize you have got to mix the various disciplines, and this is my criti-

cism of some of the articles on the Green Scissors scorecard. If a
physicist is a nuclear physicist, he isn't an army captain, he doesn't

just do defense nuclear work, he can also do nuclear work in the
energy area, in the medical area, and, in fact, some of our biggest

medical breakthroughs have come through space and science

projects gone awry and become productive.

So I think it is important that we realize when we talk about
segregating scientists, you can't do it. It is like trjdng to organize
anarchists. It is very hard to organize them. That is why the Re-
publican Party has had such a difficult time over the years.

Mrs. Lancelot, your first three articles look a lot more green than
they do taxpayer. The Mining Act, we had been totally dependent
on other nations for some of our mining as it is slowing down. The
timber roads, we added $6,000 last year because of the increased
price of timber, because we are taking less and less timber out of

our National Forests, so now you say we shouldn't build roads, and
then the fourth one—I have skipped coal because I don't know any-
thing about it, but the National Ignition Facility is a make-work
program. Do you believe in nuclear testing?

Ms. Lancelot. You are asking me if I believe in nuclear testing?

Mr. Baker. Yes, above ground or below ground.
Ms. Lancelot. I think that that is not my area of expertise nor

the National Taxpayers Union. What we base this on

—

Mr. Baker. It is not either with the people you have gotten in

bed with on the Green Scissors side either, but they make their

opinions very well known.
The reason the NIF project is so important is, it makes nuclear

testing unneeded, it is a simulation, and I think Dr. Happer and
other people could tell you a lot more about it than I could, but it

is not a make-work program. If you are going to disarm all of East-
em Europe, you have to have people that know what they are
doing, and they have to make tests, and unless you want to go to

the Nevada test site or just blow them up in the atolls in the Pa-
cific, you have to have some facility to do it, and that is what the
ignition facility is about. It also will do a lot toward nuclear energy
research, too, as a by-product. So, to make the statement that it

is a make-work program for the Energy Department's lab is prob-
ably not correct.

Ms. Lancelot. Well, if I may respond, let me first bring your at-

tention to the fact that listed organizations do not necessarily en-
dorse or have expertise on every recommendation in this project,

and if you will notice, my name is not at the end of that NIF. So
I must disqualify myself from knowledge of that particular—but I

would like to, I know this is not the purview of this committee,
mining law, but I would like to just quickly comment on mining
law.
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It is true that we do think it is outrageous that—now let me just
say—we do in this particular time have Federal lands. There is an-
other issue whether that should be privatized or not. But at this
particular time, the United States Government owns Federal lands.
That is taxpayer assets. We do think that it is a subsidy to the
mining companies that they, different from the oil, gas, and coal
companies, are able to take for free gold, copper, platinum, zinc,
precious metals, they are able to mine for free without any royalty
to the Government. They are also able

—

Mr. Baker. Excuse me, because my time is going off. Why
wouldn't you recommend that, about half the Nation being owned
by the Government, we release some of that to the private sector,
the 90 percent in Alaska, the 5 percent in California

—

Ms. Lancelot. That was, I said, a separate issue.

Mr. Baker. Well, where is it?

Ms. Lancelot. We do say that. We have said that in

—

Mr. ROHRABACHER. The gentleman's time is up, and it is also a
little bit on the side issue there.

Mr. Minge.
Mr. MiNGE. Well, I would hate to characterize the reasons for the

Republican Party's differences, but I would yield to my distin-

guished colleagues on the other side of the aisle for that.
I would like to pursue a slightly different topic, first welcoming

all of you here. It is really challenging to hear a discussion and a
critique of what Federal agencies are doing. The question is, how
do we move ahead as Congress and attempt to make these tough
decisions? In part, as one of the witnesses has indicated, we face
the prospect of highly technical experimental projects that have
been funded over the years, where occasionally scientists disagree,
and we find scientists, universities, coming in telling us this project
is vital, and yet others are saying that it is the consensus that it

is unnecessary, and I also perceive that many of us that sit on com-
mittees in Congress do so because we have facilities in our congres-
sional district that engage in these activities. Thus, we don't al-

ways sit on these committees with the goal of streamlining or
downsizing the Government or rooting out projects which are ineffi-

cient, and in light of that, I am wondering if you feel that some-
thing akin to the Military Base Closing Commission would be a
way for this committee or Congress to deal with the questions of

unnecessary scientific research projects that have been identified in

these various reports, and I notice, I believe Mr. Schatz, in your
testimony you already have alluded to that possibility with some
of the DOE research laboratories. Could you expand on that, and
then if any of the rest of you would care to comment on it, I would
appreciate your comments.
Mr. Schatz. Thank you very much, Mr. Minge.
I would hope, with the new initiative in Congress to make the!

tough decisions, that those decisions are made without the neces-
sity of creating a whole bunch of new commissions. It is true that
reorganizing, closing down even rural post offices, closing regional!

offices, has been traditionally a very, very tough thing to do. Clos-!

ing down the Department of Agriculture field offices took many,
many years, and then only 1,200 of the 11,000 around the country
were done. Clearly that is just a step in the right direction.
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I think that—again, I am not an expert on the DOE labs and
there have been, I think, thought provoking comments on that, but
if it is an area where a decision needs to be made and the Sub-
committee or even the full Committee finds that they are unable
to do so and come up with the numbers they need on the budget,
then maybe it is something that we need to do, but based on the
testimony I have heard today in terms of the research itself, it

sounds to me, and it is true of other areas as well, our big kind
of protest against many of the spending that we call "pork barrel
spending" is not necessarily when it is under peer review. In fact,
very little of what we look at falls in that category. It is more when
it is just put into somebody's district just because they happen to
be there.

One thing we have proposed somewhat recently is that maybe
since Members try to get on these committees or subcommittees be-
cause they do have something to either protect or support, that
they may not be able to vote for it if it is within the jurisdiction
of their Subcommittee, maybe then we can have some objective dis-
cussion, as I think we have been trying to do today.
Mr. MiNGE. Ms. Lancelot.
Ms. Lancelot. We certainly—this is something that during this

discussion I have given a little thought to. Yes, we think that—we
certainly understand that each representative is here to represent
their own constituency. However, as Tom noted earlier, we do need
to think nationally, not locally, and I think again, not to offend
anyone, but I think the practice of log rolling needs to stop: I will
defend your program if you will defend my program. This is why
we are in the mess we are in today. We have a $4.8 trilHon debt.
National Debt. It is going to be $6 trillion—whatever that means—
by the end of the century. Things need to be done differently here.
As Tom noted earlier, there was a point, I guess, in the United

States that we had not infinite amounts of cash but perhaps more
than we do now. Things have changed, and I think on November
8, the voters of this country gave a very clear message to all of us,
and that was, we need to cut spending now.
Mr. MiNGE. But not cut it in our district necessarily.
Ms. Lancelot. Well, this is what we are here to help make some

recommendations. You people are there to be wiser than us per-
haps and make the—the cuts. We are here to help you guys. That
is what this is all about. We are here to help. We want to see these
cuts made. We want to support you in those endeavors.
Mr. ROHRABACHER. The gentleman's time is up.
Mr. Wamp from Tennessee.
Mr. Wamp. Mr. Chairman, thank you, and I hope I don't back

track. I'm sorry about my being delinquent. We were voting over
in the Small Business Committee, and it was rather fiery, so I'm
sorry I came in a little late.

I come fi-om a district, the Third District of Tennessee, with the
Oak Ridge National Laboratory, Tennessee Valley Authority, not
less than about 23,000 Federal employees or contractors. News-
week magazine is following me around for 60 days here trying to
figure out how a conservative Republican fi-om the South deals
with the parochial interest of his district while we are downsizing
the Federal Government. So this is kind of important to me.
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But I wanted to ask each of you if you have read the Galvin re-

port on the faciUties, the Federal Labs, the Defense labs, and the
non-Defense labs, the eight or nine major Government-owned, con-
tractor-run facilities, if you have read that report and what it

meant to you, what you thought of the concept of corporatization,
as Galvin calls it, with the Government-owned but contractor-run
facilities like our national science labs, and what you think our
long-term science strategy should be in terms of investment, think-
ing back on Ronald Reagan's commitment to double the commit-
ment for the National Science Foundation, stating that it was a le-

gitimate role of the Federal Government, that we needed to invest
long term in science in order to compete with the rest of the world
in the areas of research.
And then, in closing, I would like to tell you that I am hosting

a summit in Oak Ridge, Tennessee, on science, energy, waste man-
agement, and technology for two days while we are in recess. It is

June 1 and 2 on the Thursday and Friday. We would like to en-
courage any of you who are interested to send a representative or
participate yourself. It is taking on national significance as we re-

define the role of the Federal Government and look long term to

where our dollars should be spent.
There is great enthusiasm in the freshman class and in the ma-

jority here to eliminate all kinds of programs. As a matter of fact,

I hear of a press conference tomorrow where they are going to pro-

pose either the elimination or the consolidation of four very large
departments, including the Department of Energy. Certainly with
Oak Ridge in my district, I won't be at that press conference.
But it is interesting that as we redefine the legitimate role of the

Federal Government, I think some areas like science and research
may actually fare better than they have fared in recent years with
this new majority looking long term instead of short term, and I

think that is a legitimate question that we need to continue to ask
ourselves as we dismantle some big, large Federal bureaucracies
and possibly invest more money in other areas. Any of you.
Mr. Rezendes. If I can take a crack at that. You have a copy of

our GAO report which also addresses the National Laboratories
and some of the problems which, during the Galvin study, we
briefed him, and a lot of our same message that we had in our re-

port, he has incorporated in his as well.

We agree on most of the things. One of the points—two quick
points. One is in terms of, do we need all the National Laboratories
and which ones should be closed. The basic questions we need to

ask ourselves which we found as a problem when we went around
talking to the nine multipurpose laboratory directors is, they are
in search of a clear mission. They don't understand clearly what
their mission is, or ought to be, in the future. It is diverse. It start-

ed out basically as weapons and basic R&D and has basically

evolved into environmental restoration, a new wave now of science
and industrial competitiveness, and they are losing their focus as
to what they are really there for.

That is not a new message. We have said this, the Packard Com-
mittee has said that in 1984, there has been a series of reports
since then that said the same thing. What we first have to resolve

is, what do we want our National Laboratories to do? Once that is
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set, then organizations such as GAO and a lot of other people will

come in and tell you what is the best configuration in terms of
work forces to achieve that. But that is a primary thing that has
to be cut.

In terms of his organizational elements, he talks about his new
governance, of putting together sort of a quasi-corporation, Govern-
ment corporation, or I guess sort of modeled after the Mitre Cor-
poration. There weren't enough details, and we haven't talked to

him since this report has come out to know exactly what that
means.

I am sure Dr. Happer will want to talk a little bit about the
eliminating and micromanagement of what that would bring, and
we think that is a good thing, but I don't have specifics enough to

tell you right now what all that would do for us, although I under-
stand that is going to be the subject of a hearing down the road
here.

Dr. Happer. Let me just say that I thought the Galvin report
was excellent. It hit all of the major issues, nothing was hidden
from them, and, as Vic says, the micromanagement is something
that I felt very strongly about, and if you talk to your friends at

Oak Ridge I think you will get the same message.
Dr. MOGHISSI. Just a brief comment. If you read my testimony,

the ecological risk assessment which at the time was funded under
my—when I was at the EPA—was developed at Oak Ridge Na-
tional Laboratory. Oak Ridge is one of the better National Labora-
tories. In my opinion, we should not give up our basic science.

Basic science in the United States has done an awful lot of good,
and in the field of environment unless we address a whole host of

issues, we will continue to develop incorrect and poor regulations
simply because, if scientific information is unavailable, those who
have a specific ideology would go in the direction which would be
in the wrong direction or at least not in the right direction.

So from my point of view, Oak Ridge National Laboratory is an
outstanding place. Many of the National Laboratories do outstand-
ing jobs, and from someone who has both funded or dealt with
them, I can only endorse what my own experience is. They could
do a little less with bureaucracy.
Mr. Wamp. Thank you.
Mr. ROHRABACHER. Ms. McCarthy from Missouri.
Ms. McCarthy. Thank you, Mr. Chairman, and I apologize for

my delay as well as being at the Small Business Committee, and
I appreciate this hearing to set new priorities, and I appreciate all

of the witnesses being here to share their thoughts with us.

So my question to any of you is, what functions should be re-

tained by EPA and NOAA as we go about setting these new prior-

ities, and how would you restructure the R&D functions to accom-
plish the missions that you have set out here this afternoon?

Dr. MOGHISSI. Well, in my testimony I describe that there are
three kind of research efforts at the EPA. One is assessment—risk
assessment, regulatory assessment, economic assessment—in prep-
aration for the enforcement of regulations. One is development
methodologies for monitoring. If you want to know what is happen-
ing in the environment, you ought to be able to monitor and detect
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it. You ought to be able to measure it. And the third group is the
development of original data: what does dioxin do to human tissue?
My recommendation has been that the two first categories ought

to remain with anything emphasized at the EPA, and, if it has to
be done, the third category has to be deemphasized. The two first

are the major functions of the EPA, and they should continue to
do that.

My only problem is that in the past the scientific basis upon
which many of these assessments are based have been less than
perfect and, therefore, reliance upon the best available scientific in-
formation ought to be mandated right into the law or into some
kind—they have to be forced to do it. Furthermore, the societal
goals ought to be separated from science.

I urge anyone who doesn't know, go to the history and look what
happened when the scientists in Nazi Germany got involved. I urge
the people to look at a gentleman called Lisenkov who basically de-
stroyed the Soviet genetics because he was politically correct. They
liked his science, Stalin liked his science. It was a great mistake
to let the societal goal getting mixed up with the science. The sci-

entists should do their science, and they should stay away from so-
cietal goals.

Ms. McCarthy. Thank you very much.
Let me pursue, what of the Department of Energy, if you would

speak to that, or any of the panel Members. Should they still be
making nuclear weapons, for example? Should they be doing the
cleanup of facilities? What R&D is needed to do that?

Dr. MOGHISSI. Just let me respond to the EPA side of it—the en-
vironmental side of it, and then let the others—I mentioned yes,
they should be involved in the cleanup, but I strongly urge that the
Congress provides the authority so that risk assessment and cost-
benefit analysis ought to guide the clean-up.
We are spending a fortune with very little benefit to the human

health and the environment, and that is simply because the regula-
tions are so rigid and based on—based either on the perceived law
or the real law. The courts have, by and large, sided with those
Avho go for more rigidity. The Nation spends a fortune with very
little discernible benefit from many of these cleanup activities.

Dr. Happer. Let me just say a word about your other question,
which was, should they be making nuclear weapons? I don't think
anybody believes they need to be making weapons now. In fact,

they are doing just the opposite. They are taking them apart as
fast as they can, but they are very dangerous things, and so what
is needed is the very best scientists, engineers, to keep an eye on
these weapons so that they will be safe as we build them down and
so that we will be able to cope with proliferation, potential pro-
liferation, to countries that really don't like us very much.
Ms. McCarthy. And you agree that they should be involved in

the cleanup of the facilities?

Dr. Happer. Absolutely. I want to second what my colleague. Dr.
Moghissi, has said, and that is, in my view, most of the cleanup
money is being wasted with paper reports filling file drawers and
we are often cleaning up things that are of no consequence. They
are really not very dangerous, whereas the highest priority things
just sit and fester and we don't touch them. So I think this whole
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issue of risk assessment prioritization needs to be adopted by DOE,
and perhaps some of the laboratories could help there.
Ms. McCarthy. Yes?
Mr. Rezendes. Yes, if I could add on that also GAO's own two

cents is, we are also recommending the Department basically re-
negotiate their compliance agreements. They have 110 compliance
agreements throughout the country which were driven at—that
were signed at a time when DOE basically could not comply, they
cannot comply.

If you look at the trend on how the money goes, they have al-

ready missed 20 percent of their milestones of the last three years,
and that was basically for studies. We are talking into actual clean-
up dollars coming in. The budget will skyrocket over the next few
years. We think those cleanups need to be based on a risk assess-
ment and a national priority basis. There is no question about that.
Mr. ROHRABACHER. The lady's time has expired.
Mr. Salmon.
Mr. Salmon. Thank you, Mr. Chairman.
I also apologize for being late. It sounds like we were all in the

same place, and we had a real healthy discussion there this after-

noon.
I would just like to state before I begin my question that my ex-

perience with governmental agencies, at least at the State level,

tend to focus much more on self-perpetuation than they do on prob-
lem resolution, and I think that kind of transcends the whole infra-
structure as well, because much of the policies dealing with person-
nel seem to focus more on head count and how many people you
have got underneath you than they do on problem resolution or
performance, actually some tangible method for resolving the prob-
lem to which they were created in the first place. And with that,
Mr. Moghissi, I have a question that will be dealing with the Clean
Air Act, specifically the 1990 revisions.

I am not totally clear as to whether the problems I am going to
describe to you are statutorily created problems or if they are more
rule-making problems, but I served in the Arizona State Legisla-
ture, and we were one of the—Maricopa County in Arizona was one
of the counties determined to be not in attainment on the clean air
standards both in terms of the C02 as well as the particulates in
the atmosphere. While the particulates is yet to come, we had to

go into a special session last year to deal with the requirements
under the clean air provisions, and my frustration was not only,
were we to meet a desired outcome, but we were also being dic-

tated the modalities by which we—you know, which we should em-
ploy to meet the desired outcome. That was my frustration.
There were techniques out there that I believe could have gotten

us much closer to the goal. This was dealing with the carbon—ex-
cuse me—hydrofluorocarbons—CFC's—excuse me—in dealing with
the CFC's. It was dictated, basically, that we were left with no
other solution than IM-240. That was it, and it appeared to me as
we listened to the scientific community, there were better solutions
out there than IM-240. There were a combination of solutions that
would have been much better than adopting IM-240, which is ex-
pensive and time consuming for those that have to participate in
the process. But yet we were locked in, and I was sent as a mem-



160

ber of the delegation to Louisiana with other States that were de-

clared nonattainment, £ind I learned some very interesting things.

One was, in Louisiana they stated that in 1989 they were found
to be nonattainment and they said, but since then we have had no
infractions at all, and we are wondering what can we do to ever
become, quote, in attainment again.

The answer from the bureaucrat from the EPA was, "You can
never be in attainment." Once you have been told that you are out
of attainment, you can never, ever be declared that you are in at-

tainment. That to me is ludicrous, that is just beyond understand-
ing. And, secondly, the next problem we are going to have to deal
with in Arizona is the particulates. There was no forethought what-
soever, and I am not sure whether to be mad at Congress or wheth-
er to be mad at the rule-making process. There was no forethought
as to the geographical and geological differences in Arizona. We
live in the desert, and what is a particulate? Dust. We will never
be in compliance with the standards set forth ever, ever, ever. In
fact, we would have been out of compliance back in the 1800's, long
before industrialization, and I am tr5ring to understand as we go
forth—now we will have sanctions, I am sure, the Federal Mar-
shalls will be in and close us all down, and it will all be for naught,
there is not a damn thing we can do to change anything, to change
our destiny on this issue.

Where can I vent my frustration, and how can we fix this prob-
lem on into the future?

Dr. MOGHISSI. Well, you were just describing a congressionally
authorized regulatory arbitrariness. You just described it, and it is

all over the place, all over the place. You described it for Clean Air
Act. There is a TRIP reduction which goes the same way. There is

Hazardous Solid Waste Act Amendments of 1984 which does the
same thing. It is all over the place.

What needs to be done, people—in my opinion, you in Congress

—

there is a golden rule: he who has the gold rules. And you have
the gold, therefore you rule. From my point of view, you made the
law, you can change the law.
The performance ought to be the determinant. We can argue

about the goal, but the EPA in the past, the Clean Air Act was
pretty much supported by the EPA staff at the time it was written.

You were describing the particulate matter. In my testimony I

say the scientific—I was concerned with the best available sci-

entific information in the rule-making process, and the scientific

community is not going to judge my success very high. You just de-

scribed in the particulate matter regulation; I was in there at the
time. At issue is what do you do in a desert? The sand goes up.
I don't care what cutoff you put. We put PM-10; there was PM-7,
standing particulate matter, seven micrometers, or micron, or 10
micron.

Regardless what you do, when the sun comes up the wind really
doesn't preselect the particle size, and that is always possible, that
you exceed those levels, and although we discussed it, but at the
time the people who were responsible for it did not make provisions
for differences between a desert and a nondesert, and all I can say
is, I'm here because I believe you, Mr. Chairman, and the rest of
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the Committee can change it. The environment is worth protecting,
but the environment is not worth wasting money on.

Mr. ROHRABACHER. The gentleman's time has expired.
Mr. Salmon. I would just conclude by saying it is my under-

standing, from our scientific community, the only way that we will

ever rectify this problem of particulates in Arizona is to pave the
desert and water it down daily.

Thank you.
Mr. ROHRABACHER. From what we have heard today, we have

had several different approaches, and the first two witnesses of
course suggested specific cuts that I hope the Members on both
sides of the aisle, those who weren't here as well as those who were
here, will pay close attention to.

It is this member's observation that when people come to Con-
gress, even if they are dedicated to reducing the size of the Federal
deficit, they tend to immediately gravitate to the committee and
the subcommittee that is responsible for spending money on a
major project in their district. Even if they are the most dedicated
budget cutters, they always go to the committee and the sub-
committee in order to protect that particular spending project.

As I stated in my opening statement, this Subcommittee has $8
billion worth of authority to go over. That is our responsibility, to

oversee that $8 billion. As I also stated as we began, there has
been a request. The budget request is for $500 million in increase
in those budget authority areas, $500 million out of $8 billion. That
is a big hunk when you are thinking about trying to reduce the size

of deficit spending. Our goal is at least to reduce the amount of
spending, reduce that $8 billion to $7 billion. That is what this

Subcommittee is all about. That is why I am the Chairman. And
I do appreciate the specific suggestions. I also appreciate the wit-

nesses who have basically told us that there are ways that we can
do things that will save money in and of itself in the departments
and agencies that we are overseeing.

Dr. Happer, for example, you did suggest that there could be
some reduction of work force at the DOE, and I think you men-
tioned during your testimony that some people are there and they
just cause mischief. There are 20,000 Department of Energy em-
ployees and 140 contract employees. Your having been there—and
this isn't scientific at all, but what would your gut tell you would
be the number that we could cut without having to harm the safety

or well-being of the American people?
Dr. Happer. Well, I think in the DOE itself, it certainly wouldn't

hurt to cut somewhere between, you know, a third and a half. It

would probably work better.

Mr. ROHRABACHER. That was actually much more than I thought
you were going to say. But I appreciate that. I'm sure our friends
from the taxpayers organizations

—

Dr. Happer. I'm not sure about the contractors.

Mr. ROHRABACHER. All right. You are not sure about the contrac-
tors, which leads me into Mr. Rezendes, your—and I did read your
testimony, your report, where you actually suggested that many of
the functions at the DOE which originally had been, as you stated,
initiated during the energy crisis, but much of this now could be
done by the Department of Defense or some of it actually just ze-
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roed out. Do you think that it would save taxpayers money to

ehminate the Department of Energy and then farm out the various
functions rather than—£ind reahzing that if you just farm it out to

somebody else and it is always all the same functions, you are not
really saving money.
Mr. Rezendes. Exactly right. In fact, we looked at that very

issue in 1982 when Ronald Reagan proposed basically eliminating
the Department of Energy as a Department but not basically elimi-

nating any of the functions, and there's no great efficiencies in

management by having this collection of activities together. In fact,

the real reason why you would have a Department of Energy or

have a Cabinet level anj^hing is to provide focus and national di-

rection and somehow try to align the objectives and the missions
of the various subpieces that are in there for a greater purpose.
The real question, in terms of—as I said earlier, in 1977 things

were totally different than they are today, and the question you
have to ask yourself today is, if the Department did not exist, is

this the collection of activities that you would put together in a De-
partment of Energy.
Mr. ROHRABACHER. That is the question I am asking you.
Mr. Rezendes. The answer is probably not. This is an odd collec-

tion of activities.

What I do—the only caution I have here is, while I said each one
of these functions could go some place else, there really hasn't been
much analysis done as to pros and cons or as to what that would
do both to that mission and function as well as to the gaining orga-

nization that will do this.

Let me give you a specific one, that there is probably more con-

sensus on to do anything, is probably selling the Power Marketing
Administration. GAO has been an advocate of going down that road
for a while. But even looking at that, we have, you know, I men-
tioned 20,000 Federal employees, over 5,000 in the Power Market-
ing Administration producing electricity, but if you look at them

—

take, for example—look at Bonneville Power. They have $13 billion

in debt. They are not even making the Federal payment this year
to the Federal Government. We have the last in the priority list of

people to be paid if things aren't going well in Bonneville, and this

year things aren't going well, so we are not going to get paid.

But my point is, there are also sand traps here. Of those people
that are working in the Power Marketing Administrations, we have
never—their unfunded pension liabilities, we have never—the Fed-
eral Government has never—funded those. So if we are looking at

getting out of that to save money this year, it may cost us money
in the short run on what we have to come up with, in terms of just
pension liabilities, not to mention the debt, which don't make some
of these assets very attractive.

Mr. ROHRABACHER. And your gut reaction is that it would be in
the long run?
Mr. Rezendes. The long run, probably.
Mr. ROHRABACHER. Okay.
Thank you very much.
Mr. Baker, do you have a few questions to ask?
Mr. Baker. Just a couple.



163

Dr. Happer, you mentioned that some of the cleanup is being
overmanaged, overregulated, and paperwork and lawsuits, which
you didn't, managed. We spend a lot of time with lawyers trying
to decide who didn't cause the cleanup, rather than cleaning it up.
In Livermore, they are designing microbes to go down and eat the
pollutants on site. In California, it has been very, you know, I

guess popular, for the EPA and other agencies, just to tell service

station owners dig up all the ground and move it to Bakersfield,

which I think to them is a solution. Do you think it is a part of

the laboratory's role to be in environmental cleanup designing new
technologies?

Dr. Happer. Yes, I think the labs can really contribute there be-
cause the cleanup technologies we are using now we used to de-

scribe as "suck, muck, and truck," you know, and it really doesn't

do anything, so there are better ways to clean up, I'm sure prob-
ably out there already, others to be invented. So I would endorse
the lab participation in that.

Mr. Baker. The Galvin report, ironically enough, kind of cuts off

the most likely escape route to the employees of the laboratories,

and that is the private sector. They talk about technology transfer
not being a real mission of the laboratories. Do you agree?

Dr. Happer. Well, if you read the Galvin report carefully, they
say that the technology that is close to the central mission of the
labs has been very successful, and I can attest to that. I am trying
to run a small company, and we are buying lasers from Livermore.
They are the best in the world, really very nice.

Mr. Baker. Could you repeat that.

[Laughter.]
So you think there is a role for the Government labs to work

with business in designing, such as the hydrogen fuel

—

Dr. Happer. In the roles that they are really good at, yes.

Mr. Baker. I mention the hydrogen fuel project because it elimi-

nates the pollution and will provide clean burning fuel as we strug-

gle to haul 1,100-pound batteries around in our cars in these non-
attainment areas like Los Angeles and Orange County and River-

side, but I think long range you are going to have to have a merg-
ing of private and public resources to cure some of these problems,
because the lawsuits from, again, our Green Scissors friends and
others are going to be too horrendous for any private group to do
without them.

Mrs. Lancelot, that comes back to you on, EPA has just decided
that the Government is the only one that can inspect a car, so in

California and in Virginia they have been trying to force all of the
emissions controls into a Government program, to which the States
have been fighting. Why is there no recommendation in your Green
Scissors Report about the bureaucratic way that EPA acts and the
size of their organization?
Ms. Lancelot. Mr. Baker, it sounds like you are trying to make

me an expert in everything, and unfortunately I'm not.

Mr. Baker. You are the only one representing the organization
with this particular

—

Ms. Lancelot. Our organization is very small. We cannot have
oversight on all programs. We try to have on some. We try to

pick—let me just tell you about the Green Scissors Report.
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Mr. Baker. Well, I would rather know why you don't go after the
bureaucratic agencies that are wreaking havoc on the private sec-

tor.

Ms. Lancelot. Because I don't have that expertise nor do we
have anyone in the National Taxpayers Union that has that exper-
tise. I'm sorry. We are a very, very small organization. There are
two and a half lobbyists; that's all.

Mr. Baker. You attach your name to something that calls for the
elimination of some programs and the continuation of others.

Ms. Lancelot. For the continuation of others? I don't believe so.

Maybe Tom would try to help me out here. I'm sorry to say that
I just don't

—

Mr. Baker. Where does it talk about the bureaucratic mess in

the Department of Energy or the Department of EPA in your re-

port?

Mr. SCHATZ. If I could just say something here, Mr. Baker, those
are clearly things at least our organization supports and we have
worked with the National Taxpayers Union on and others on those.

This is a compilation of things where taxpayer and environmental
groups may agree, and again, not necessarily on everything. I think
I have learned something today, in fact, about an issue, again, I am
not an expert in.

But in terms of what you just mentioned, we have been talking

with other groups, the Competitive Enterprise Group, Competitive
Enterprise Institute, and others about the bureaucracy and the
problems with these emissions reports. We are working on another
issue that, again, may or may not be within the jurisdiction of this

Subcommittee, but, you know, the Power Marketing Administra-
tions is not inside this Subcommittee, but it is something that we
feel very, very strongly about.

This is just, believe me, a small part of what we and other orga-

nizations do that are concerned about the misuse of our tax dollars,

and overregulation, particularly when you are talking about emis-
sions testing, is something that we have just become aware of re-

cently, and I will be happy to do whatever we can to help you out
and get rid of that.

Mr. Rohrabacher. The gentleman's time has elapsed.

Mr. Wamp.
Mr. Wamp. Quickly, Mr. Chairman. Thank you.
You all have hit somewhat of a nerve with me in that the Ten-

nessee Valley Authority is in my district. We just discontinued con-

struction of three nuclear plants in our district in December. The
board made that decision. You know, one of the fundamental ques-
tions—I think it was Pogo said, "We have met the enemy and the
enemy is us."

Here the Federal Government and, in all due respect to those in

the, what I would classify, extreme environmental community—the
overregulation of the nuclear power industry in this country has
led to the elimination of the nuclear power industry in this country,
and I would caution anyone who runs off in the name of good, effi-

cient, low budget government to recognize that we have spent bil-

lions of dollars that are now going to be on the shelf in the nuclear
development industry.
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Japan could put a nuclear power plant on line in six years be-
cause they have a prototype model that is Government driven and
efficient, and here in this country, Watts Bar Nuclear Plant on the
border of my district, they are ceasing construction after 25 years
and billions and billions of dollars, and it is going to sit there to-
tally unusable because we have overregulated the industry, and,
trust me, I have delved into this issue to the point that I am con-
vinced that we have overregulated out of fear, out of not good
science.

We have got to determine with environmental regulations how
clean is clean. We need to reuse facihties for alternative uses wher-
ever possible.

In Oak Ridge we are taking the K-25 plant which used to provide
productive use, utilization, and M-4, a joint venture between Mar-
tin Marietta and Molten Metals, totally private, taking over part
of that plant to reuse it in a very—well, to remediate or recycle nu-
clear and hazardous waste, which is a perfect utilization for a facil-

ity, rather than turn it back into clean soil that can be digested by
six-year-old children, which is totally unrealistic.
That is what we need, and I have found out since I got here that

these hearings have become more interactive since other people are
now in charge here, but I think that is good. This should be a give
and take, and you should learn something when you come, and we
should learn something when you come, and not just a one-way
street where we are expected to hear it all and not comment, be-
cause I clearly believe Galvin identifies the micromanagement.
The micromanagement is not just by the Department of Energy,

it is by the United States Congress. The United States Congress
is trying to micromanage every single element of our life, including
these facilities, and as a result we have actually put them out of
business, and there lies all those resources on the shelf, unutilized
in a productive way, because we have, out of bad science, bad deci-
sions, or fear, or somebody writes another book that hits the top
10 list, all of a sudden public policy changes. Now you can say
whatever you want to. I am sorry about having to do that. Thank
you.

Mr. SCHATZ. Can I make a comment since this is the first time
that we have had a face-to-face discussion. I would be happy to
meet in your office to give you an idea of what our organization is

about because I certainly don't want any misperceptions. Mr. Baker
has worked with us for many years, and we have some disagree-
ments, but most of the time he agrees with us. He has had an ex-
cellent voting record on our ratings.
TVA is not something that we have discussed at all in here, and

in listening to the gentleman over here, there is a major piece of
my own testimony and our organization that I completely ne-
glected, which is the mismanagement. We issued a report, in fact,

based on a lot of GAO and 0MB reports called the "High Risk
Studies" last September and something we called "Risky Business"
and pointed out, as you have noted, the micromanagement and
mismanagement. That is, of course, the genesis of our organization,
which was formed after the Grace Commission report. Certainly
since then we have looked at a lot of new things as well.
Mr. ROHRABACHER. Mr. Salmon.



166

Mr. Salmon. I just have a couple of questions. It would probably
be more directed at Ms. Lancelot or Mr. Schatz.

If you don't have the answer and anybody else does, pipe in, and
maybe it would be a question I should ask tomorrow from some of

the administrators of the current organizations themselves. But I

am interested in two fundamental questions with any of the agen-
cies that we will be dealing with.

Number one: Do you have any idea how many levels of mainage-
ment each of those agencies has? And, two, if you do, could you let

me know also what the span of control is? I mean what is the aver-

age ratio of supervisors to those being supervised?
Mr. Schatz. Well, whatever it is, it is probably too much. And

it is not a facetious answer. I have the feeling, however, that our

—

perhaps one of my colleagues might have a better answer. Perhaps
GAO has looked at that.

Mr. Rezendes. I can give you a little feel; I don't have a really

specific answer for you. All I do know, some of the numbers that
the Chairman mentioned. There are 20,000 Federal employees at

the Department of Energy and 140,000 prime contractors. I want
to emphasize that. I don't know if you Imow the way the Depart-
ment manages, but it is basically through management and operat-

ing contractors: A Martin Marietta, Westinghouse, manage these
facilities, and then they subcontract with whomever they choose to

do that. So we are only talking about the top level here. Of that
structure, in the work we have done, there are roughly 5,000 DOE
people overseeing the 140,000-plus contractors. That is a rough es-

timate.

Mr. Salmon. Okay. Are you telling me that all of the work that
is done by the Department of Energy is simply management of the
subcontractors?
Mr. Rezendes. Oh, no. In fact, just the opposite. They have a

headquarters structure, then there is an operations office structure,

which then oversees the contractors, and the contractors then have
their own management structure within their own system. For ex-

ample, at Rocky Flats or Savannah River, they have a whole host
of management there that would then oversee these.

Mr. Salmon. There is some method to my madness. I worked at

a large corporation, one of the Fortune 500 companies in the tele-

communications industry, that came under—I was an executive for

U.S. West, which was part of the Bell System up until about 1983
when it divested itself, and I think if I could see any similarities

in the private sector, company and Government, it is there with the
monopoly and divesting much of those services and having to be-

come much more effective and cost effective or face extinction.

Let me just say that when we first began the operation of cutting

back the levels of management it was a very painful process, but
I have got to say in the final analysis that it produced marked re-

sults, both in service and I think in morale altogether. But we were
able to cut the number of layers of management virtually in half,

and the span of control went—depending on which segment of

management you are talking about—generally from maybe a one to

seven, 1:10 ratio, to 1:25. The average in the private sector right

now is one manager for every 20 nonmanagement people. If the
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Federal Government is anything like State government, I would
say the ratio is probably somewhere close to 1:5, 1:6.

When I met with people from NOAA the other day, they said
that they were at 1:7 seven right now and trying to move to 1:13,
which is a good try, but there are still much more efficiencies, I

think, that can be employed.
And from an anecdotal point of view, I as a manager, took one

of my operations down in one of our States by about 75 percent.
We increased results by double, and that is why I am saying, when
we talk about cuts, there is all this doom and gloom about how we
are going to be cutting services. That is not the way it has to be.
If we can simply improve our efficiencies and reduce the levels of
management and reduce—increase the span of control with exist-
ing workers, I think we can enjoy much efficiency, much, more effi-
ciency, because people are stepping on each other when you have
got bad organizations, and that is one area I really want to delve
into with the Department of Energy. You know, I know that there
is a lot of contract work, but I am interested in levels of manage-
ment, I am interested in span of control.
Mr. Rezendes. I totally agree. In fact, we—as was mentioned

earlier—we designated contracting at the Department of Energy as
high risk to fraud, waste, and abuse. If you look at how they do
contracting through management and operating contracts, contract-
ing, which is through a holdover through the—from the Manhattan
Project, it is basically a total cost reimbursement, total indem-
nification of the contractor. He brings nothing to the table. Basi-
cally these called GOCO's—Government operated, contract oper-
ated—we have coined it

—

Mr. Salmon. He assumes no liability whatsoever.
Mr. Rezendes. That is correct. We have coined a different phrase

of not only Government-owned but Federal-employee-furnished,
contract operated facility. These facilities basically have 10/15,000
people working on them, and the longevity of the contract often ex-
ceeds those of the Federal employees.
Let me give you an example here. At Savannah River, for exam-

ple, when Du Pont managed that facility and they left and Wes-
tinghouse took over, they were roughly, I forget my numbers, any-
where, 12/13,000 people working there at the facility. On Friday
they were Dupont workers; on Monday they were Westinghouse
workers. Less than 50 management jobs actually changed hands.
Yet we paid all those people $60 million in severance pay for
change of companies over the weekends and changing the logos on
their lapel.

Basically the Department has a horrible history of contract man-
agement. They have some very bad contracts there.
We are part with Secretary O'Leary in contract reform of the De-

partment of Energy, and we are seeing some wholesale changes
breaking up these contracts, more competition. That is really how
you are going to get some efficiencies here, and while we have seen
some of that, we are talking about a long-term process. They have
52 M&O contractors throughout the country. Most of these con-
tracts are long-term, five-years-plus, contracts. So it is going to be
a while before these roll over and we are able to renegotiate them
and put in the competition that we really need.
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Mr. Salmon. Thank you.
Dr. Happer, were you wanting to make a comment?
Mr. Happer. Well, I don't see any way that bandaid approaches

like this are going to make any difference. You know, it is full em-
ployment for Washington bureaucrats ad infinitum.
Mr. Salmon. Thank you.
Mr. ROHRABACHER. I would encourage my colleague from Arizona

to get deeply involved and to spend a lot of time and try to come
up with some legislation that can actually change some of these
things, and if you dedicate yourself and really get involved in the
details—and you have heard some horror stories today—and if you
can actually get yourself committed to making specific changes that
make things for the better while you are here, you will have done
a great service to your constituents and to your country, and I wel-
come your activism.

I want to thank all the panel Members.
Ms. Lancelot. Could I say something?
Mr. ROHRABACHER. You certainly may.
Ms. Lancelot. One more comment. I want to say

—

Mr. ROHRABACHER. Does it have something to do with the Green
Scissors Report?
Ms. Lancelot. Well, it does indeed. That certainly is the impe-

tus for that.

As all of you know, I think, the National Taxpayers Union is one
of the leaders in the balanced budget amendment fight, and we all

congratulate this body for a very historic and momentous vote that
they cast. Our goal is that we have a balanced budget by the year
2002, and one of the ways to do that is, when in doubt, leave it

out; and, quite fi*ankly, I am a little mystified that I am being chal-

lenged on these programs because it is exactly this kind of poli-

tics—business as usual politics that has been going on for so many
years.

Mr. ROHRABACHER. Ms. Lancelot, let me remind you that you
weren't challenged by the chair on your suggestions.

Ms. Lancelot. No, I was not. Thank you very much. I appreciate
that.

Mr. ROHRABACHER. The chair has not expressed those doubts at

all.

Ms. Lancelot. Several Members of the Committee.
But I just wanted to state very clearly that it is our organization,

we are leading the fight for a balanced budget amendment. We
think this is important, and we feel that cuts can be made in all

levels of government, and government is, at this particular moment
in time, inefficient and bloated, and that is what our role is here,

to help change.
Mr. ROHRABACHER. Ms. Lancelot, I appreciate those final re-

marks, and let me just say that we have heard some very—I be-

lieve, some very challenging testimony today, and it will be a chal-

lenge not just to listen to but to follow up and do something about.

Mr. Rezendes—and I am sorry if I mispronounce your name—

I

am horrible at names. But let me just say that your suggestion

—

and again in your testimony, in your written testimony that I

looked through last night—talked about the possibility of taking
different elements of the Department of Energy and taking it to
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different places. Your testimony today that you thought that in the
long term you thought could save us money I thought deserves se-
rious consideration.

Dr. Happer, who suggested that perhaps we could eliminate one-
third to one-half of the full-time employees of the Department of
Energy and not really lose function and, indeed, the people who
were there might even be able to function better, I think, was also
something that no one should forget who has listened to this testi-
mony. I think it is thrilling to hear someone say that who knows
what he is talking about.

Dr. Moghissi, I am very pleased that you were here today be-
cause those of us who fought for risk assessment perhaps were
looking at it, at how to best make sure the private sector can func-
tion, but what you were saying today was that by taking your re-
sponsibility of risk assessment as something that is an important
part of what you are doing, you are actually making the Govern-
ment agency itself much more effective and cost effective in doing
its job.

From the three of you, what I heard more than anything is that
the Government agencies that we are talking about under this ju-
risdiction should prioritize, focus on their priorities, try to accom-
plish what they are going to accomplish based on what is the high-
est priority first and, I think that is what—a message that came
across from all three of you.
Of course, our two professional budget cutting witnesses, I do ap-

preciate the role that you play in Washington. I personally appre-
ciate the role that you play, because you can come up with specif-
ics. We asked you for the specific items on which we could cut, and
you came up with those specifics, and if we are going to bring down
the level of deficit spending, if we are going to be faithful to future
generations of Americans rather than simply passing on a debt
that they are going to have to pay, and we are spending it, and
they are going to have to pay it. We are going to have to take all
of these suggestions seriously, both your suggestions as well as the
other expert witnesses.
So this is my first day as Chairman of a Subcommittee, and I'll

get better, I can promise you that, but I can say this. I thank each
one of you for contributing today, and I thought it was very worth-
while, so thank you very much.

[Whereupon, at 4:17 p.m., the Subcommittee was adjourned.]
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Subcommittee on Energy and Environment,
Washington, D.C.

The Subcommittee met, pursuant to call, at 9:32 a.m., in Room
2318, Raybum House Office Building, Hon. Dana Rohrabacher
[Chairman of the Subcommittee] presiding.

Mr. Rohrabacher. I call this meeting of the Energy and Envi-
ronment Subcommittee to order.

Today and tomorrow, we will hear testimony from Administra-
tion witnesses representing programs at the Department of Energy
under our jurisdiction, as well as outside witnesses, representing
organizations who benefit from those programs.
For the benefit of today's witnesses, I will outline as I did Mon-

day, the task before us. Put simply, we have almost $8 billion in

fiscal year 1996 budget requests for DOE, EPA, and NOAA pro-

grams under our jurisdiction. A total of $500 million in increases
that is; $8 billion represents $500 million in increases from last

year.

Of that, the DOE's proposals total almost $5.5 billion, which is

an increase of $248 million over 1995 levels. Although, we don't

have our target figures yet, we know they will be well below the
1995 levels.

We would like to have the Department of Energy's help in set-

ting priorities for these cuts, but with or without the help of the
Department of Energy, this Subcommittee is going to get the job
done, and we are going to be part of the effort to balance the Fed-
eral budget.
There are some good things happening at the Department of En-

ergy, and I commend Secretary O'Leary and her representatives

here today for the good things that are happening; contract reform
and the development of strategic plans to streamline the Agency
will help the taxpayer get more for their money. That's why it is

all the more disappointing that the budget reductions seem to have
been postponed.
There is one thing about streamlining the Agency, it is another

thing about coming to grips and making tough decisions about
budget reductions. Those budget reduction decisions have been
postponed to tomorrow, and in Washington, tomorrow usually
never comes. Well, tomorrow has arrived with the 104th Congress.

(171)
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There will be budget reduction. We have our jurisdiction, we
have the amount of money that we have in our jurisdiction. That
amount of money will be reduced. If the Department of Energy is

not going to participate and tell us where those reductions should
take place, where is the best place for the taxpayers and the best
place for the citizens, and the best place for the Department to

make those reductions, we are going to make them.
So I am disappointed that today when overlooking some of the

testimony that I have before me, that I don't see specific sugges-
tions where in your Agency we are going to cut. In fact, there are
several requests for increasing spending in the Department of En-
ergy.

Our first panel includes three Assistant Secretaries at the De-
partment of the Energy, Christine Ervin, who heads up the Energy
Efficiency and Renewable Energy program; Patricia Fry Godley,
Fossil Energy; and Dr. Tara J. OToole, Environment Safety and
Health.
Joining them is Rear Admiral Richard Guimond, Principal Dep-

uty Assistant Secretary for Environmental Management, and Ray
Hunter, Acting Deputy Director for the Office of Nuclear Energy.
And let me say, I would like each of you to summarize your testi-

mony. I would like you to explain why there are no budget cuts in

your particular areas of authority. Why, when Washington, D.C. is

committed to reducing the amount of spending, bringing down the
level of deficit spending, why in your areas, there hasn't been any
suggestions? And why, for example, in some of your areas which I

have looked at, which deal with very profit-making businesses, the
energy business is a very profitable sector of our economy, there
hasn't been any suggestions to take some of those responsibilities

and put it on the private sector where people are making a profit

dealing with the type of research programs that you're involved
with?
But before we get into that—and those are the type of questions

that I will be asking you—I will ask my distinguished Ranking Mi-
nority Member, Mr. Hayes, for any comments that he would like

to make.
Mr. Hayes. Thank you.
No, I am just going to ask a unanimous request that the opening

statement prepared be placed into the record, and because of time
constraints and because of the testimony of the witnesses, I am not
going to make any further opening statement.
Thank you, Mr. Chairman.
[The prepared statement of Mr. Hayes follows:]
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OPENING STATEMENT

Honorable James A. Hayes
Ranking Democratic Member

Subcommittee on Energy and Environment

Committee on Science

February 14, 1995

Witnesses from the Department of Energy will be before the Subcommittee
today to discuss their request for funding to continue the Department's research

programs. With the statements we received at yesterday's hearings, I thinl< I'm not

far off in warning them to expect some difficult questions.

This could be one of the more interesting authorization cycles for the

Department. Continued concern about the level of Federal spending indicates to me
that we will not be able to meet the President's request for research spending. In

writing the upcoming authorization bill, therefore, I want to take advantage of the

advice we will receive in these hearings to make the best choices from our available

options. That is, of course, our job here on the Subcommittee.

Our deliberations occur against a dramatic backdrop, as the future of the

Department's laboratory system, and the Department itself, play out on the public

stage. I won't speculate on the outcome of those issues yet, for we still have to

address the Galvin Committee's report on the laboratories next month. However, that

outcome will have profound effects on the research program at the Department and

we cannot divorce ourselves from that debate as we work on our authorization bill.

As Dr. Happer put it in his statement yesterday, basic research is difficult to

defend at a time of constrained budgets. The Department has some valuable research

programs. They can make important contributions to the Nation. We may find it

makes sense to continue some programs within a different structure. Others may be

more valuable if assigned to a different agency. Then there may be those that we
decide no longer represent priorities and those resources should be freed up for other

purposes.

I hope we will be able to work together, Mr. Chairman, so that the resulting

authorization bill offers real benefits to the American people. Thar^ you.
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Mr. ROHRABACHER. Mr. Hayes, thank you very much.
And where are we going to start off? Let me just note that we

will ask each of you to basically confine your remarks to a sum-
mary of five minutes—five minutes. If you would like to speak a
little longer, if it is absolutely necessary, that is fine.

But I did go through your written testimony. And I am saying
that some of the written testimony wasn't here on time either. And
for those of us who didn't get a chance because some of your testi-

mony was late, and some other people on the Committee are busy,
let's just put it this way, we are going to be looking at what you
are saying, and we are going to go over it.

And when we are trying to determine what the level of spending
should be in your areas, we are going to look at what you say. But
the fact that you didn't point out some of the things that—the fact

that you ended up with a bottom line of increasing spending, rath-

er than decreasing, it puts us in the position of having to make the
decision for you.
With that in mind, and feel free if you have any thoughts just

on that, just as a statement, please feel free to say what you want
and make the points that you'd like to. And we will have question-

ing as soon as you have finished your statements to the panel.

Thank you very much, Ms. Ervin.

STATEMENT OF CHRISTINE A. ERVIN, ENERGY EFFICIENT
AND RENEWABLE ENERGY PROGRAM; PATRICIA FRY
GODLEY, FOSSIL ENERGY; AND DR. TARA J. O'TOOLE, ENVI-
RONMENT, SAFETY AND HEALTH; REAR ADMIRAL GUIMOND,
PRINCIPAL DEPUTY, ASSISTANT SECRETARY FOR ENVIRON-
MENTAL MANAGEMENT; AND RAY HUNTER, ACTING DEPUTY
DIRECTOR, OFFICE OF NUCLEAR ENERGY
Ms. Ervin. Good morning.
Mr. Chairman, Members of the Subcommittee, thank you for the

opportunity to discuss the Department of Energy's fiscal year 1996
budget request for energy efficiency and renewable energy.

I do well appreciate the challenges that you face in this commit-
tee. And I look forward to working with you throughout the session

to help meet those challenges.

I will address specifically, as I go through here, the questions
that have you proposed, and then perhaps in some follow-up ques-
tions as well.

In fiscal year 1996, the Department of Energy will continue im-
plementing a balanced portfolio of research, development and com-
mercialization programs to provide America with clean energy
today and to make sure we have ample reasonably priced supplies

of clean energy in the future.

Our programs will continue fulfilling the promises of the biparti-

san Energy Policy Act of 1992 and other national and international

commitments. As you begin these deliberations, then I do want to

provide a clear explanation of why the Administration believes that
funding for these efficiency renewable programs is so critical to our
economic and energy future.

In short, why are we asking for an increase at this time of re-

duced budget pressure? Simply because they generate significant
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savings and benefits to this Nation, and not funding them would
result in equally significant lost opportunities.

Now, the benefits fall in four major categories and it is worth
spending just a minute on those. Economic security; oil imports are
at their all-time highest levels since the 1970s.
They comprise 40 percent of our entire trade deficit and they are

projected to increase. The outflow of U.S. dollars seriously hampers
our economy. Our programs are designed to help ameliorate those
risks in the short and the long term.

In health, America spends $50 billion a year on health care costs

related to air pollution. Our technologies and near-term efficiency

programs cut those emissions and save health care dollars for other
use.

Environmental quality, the overall production and use of energy
causes more environmental damage than any other single economic
activity. So our clean energy sources and pollution prevention tech-

nologies are specifically designed as alternatives to costly command
and control approaches.
And then generally, economic well-being and jobs for businesses.

And energy and industry energy efficiency and renewable energy
are proven ways to lower operating costs, prevent pollution, reduce
environmental control expenses and free up tax capital for other
more productive investment.
Let me give you just two examples of the kinds of high returns

that we are talking about through these technologies, both in the
lighting technology sector. In the early 1980s, the Department in-

vested $3 million to improve electronic ballast technology through
the Lawrence-Berkeley Laboratory program.
Today, that technology represents 23 percent of the ballast sold

in this country and has resulted in 700 million in consumer energy
savings today, many, many times the Federal investment. So just

recently, the Department has developed with industry, the sulfur

lamp system which has received a lot of attention worldwide.
This lamp produces three to four times the light of conventional

light. It is much more natural. It replicates sunlight. It costs a lot

less and there is no mercury to dispose of.

In short, the technology has the potential to revolutionize light-

ing and save businesses and consumers millions of dollars in light-

ing costs each year. The firm that we worked with in particular,

was a small high-tech firm in Maryland. What they tell us and oth-

ers involved in this, that they couldn't have done it without this

modest DOE investment.
Mr. ROHRABACHER. How much was that investment?
Ms. Ervin. I believe we invested about a million and a half dol-

lars. Overall, we estimate that the programs in this fiscal year
1996 budget will produce by the year 2000, overall savings of about
$20 billion a year. Significant savings and those are savings each
and every year.

Now, if the marketplace were perfect, we agree Federal involve-

ment in initiatives like this would not be needed to help to bolster

private research, development and commercialization. But the mar-
ketplace is inhibited by a variety of barriers. Small businesses
often don't have their own research staffs. Larger companies facing
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fierce price competition are downsizing their operations, including
investments in high-risk, long-term research.

Based on a poll that I saw recently, 87 percent of businesses are
keeping their R&D expenditures level or decreasing them, and in

some cases, they are spinning them off. American consumers have
difficulty keeping abreast of the latest energy saving technologies
as well. Even when the marketplace works well, todays global com-
petition demands that it works faster.

The path from concept to commercialization cannot take 20, 30,
40 years or more as it has in the past. For individual companies,
the time it takes to bring a new idea to the marketplace makes the
difference, we hear from them, between success or failure.

In the interest of time and cutting my 10-minute remarks down
to 5 minutes, and I am going to skim a few things here.

It is important, I think, to emphasize how we do business as
well. We are changing the way that we do business, and that does,

in fact, reflect ways of doing business more cheaply.

For example, if we were carrying out these programs and had
these targets and milestones, and are doing business in the way
that we did it 10 years ago, it would cost much, much more. But
the kind of investments that we are making are much more highly
leveraged and are working closer to the markets where we are sav-

ing money.
Rather than command and control mandates, we are building

voluntary partnerships, industry, business. State and local govern-
ments, and energy consumers. We are replacing, wherever possible,

regulation with collaboration, rather than relying on taxpayers to

pay all costs, we're using relatively small amounts of public money.
We're not take a one-size-fits-all approach. We are stressing in-

novation and market-driven programs.
Now, let me turn quickly to some of the highlights in this specific

budget. This Subcommittee has jurisdiction over four major areas,

industrial technologies, transportation, building, and utility tech-

nologies.

In our industry program, I'll give you a couple of examples of the
highlights of this budget. Our longer-term research and develop-
ment is focusing primarily on the seven major industries that
produce the most pollution. They consume the most energy and
they involved most jobs.

Some of them are big industries and some are conglomerations
of many, many small businesses. Those involve chemicals, refining,

forest products, steel, aluminum, glass and metal casting.

The industry of the future is an industry-led effort to help indus-
try define where it needs to be in 20 or 25 years in order to remain
or become competitive in this world market. We help them then
identify and develop the critical technologies that will help them
achieve that need that they have.
We also have several programs that are targeted specifically to

the special needs of small- and medium-sized businesses. Quick ex-

ample, we have energy and waste diagnostic centers at 30 univer-
sities across the coimtry. Engineering students in particular, get
good hands on experience auditing various businesses.
They find energy savings solutions for them. Over 50 percent of

their recommendations are adopted. Businesses save, on average,
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about $20,000 per every audit, and at the same time, the students
are getting valuable experience for their own careers. Very popular
and important program.
Now, in transportation, this area is up about 60 million in the

1996 budget, and it goes back to the fact that 97 percent of our
transportation sector is dependent on oil, much of which, of course,

is imported.
On the '96 budget—we had two general approaches. In the near

term, the focus is on the development and commercialization of al-

ternative domestic fuels, and the vehicles capable of using those
fuels. And the longer-term is the development of advanced propul-
sion technologies that are substantially more efficient.

With respect to alternative vehicles, again, I am cutting this

short, and you have details in the written testimony. Our transpor-
tation request includes limited Federal programs that spark the
creation of a strong competitive alternative-fuels market. Our pur-
chase of alternative-fuel vehicles for the Federal fleet demonstrated
leadership. It anchors private sector infrastructure and it stimu-
lates the manufacture of those vehicles.

To stimulate the market in the private sector, the Clean Cities

program establishes voluntary local government and industry part-

nerships. In fact, as of December of last year, 34 clean cities have
signed up to this program and many, many more are expressing in-

terest. That represents the commitments of over 1,200 different or-

ganizations in those cities and communities making commitments
to develop an alternative fuel infrastructure.

In the longer term, the Department is a pivotal player in the Ad-
ministration's partnership for a new-generation vehicle. It aims to

develop a midsize prototype car by the year 2003, that will be three
times more fuel efficient as today's vehicles, with no sacrifice in

safety, cost or performance. That builds on existing programs that
we have in manufacturing technologies, lightweight materials,

high-performance computing, fuel cells, fuel reformers, hybrid sys-

tems, and so forth.

In the building sector over the next 15 years, American consum-
ers and businesses could be saving $38 billion of the nearly $200
billion they spend annually on their buildings' energy bills. Now,
to capture the tremendous opportunities available in the buildings,

we work collaboratively with the buildings industry to introduce

new advanced technology and overcome the barriers to existing en-

ergy-efficient technologies.

One example, flagship program called Rebuild America, will use
highly leveraged partnerships with State and local agencies, busi-

nesses and utilities to reduce energy use by 25 percent in those
commercial buildings. In fact, just a couple of weeks ago, the Unit-

ed States Conference of Mayors called attention to this program
and the voluntary partnership that we have with them.

In the residential market, we are also developing partnerships
with builders, lenders, equipment retailers, HUD, and others, to

make U.S. housing more affordable. In short, rather than reljdng

heavily and exclusively on building codes, we want to work with
the market to help builders make money building energy efficient

houses, that is our end objective.
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In the area of utility technologies, the '96 request is up about $15
million. And that reflects an appropriate balance between basic re-

search at universities and the national labs and applied research.
Over the course of this decade, the United States alone is expected
to invest as much as $200 billion in new electric generation capac-
ity just to replace aged power plants and to keep pace with rising

demand. Worldwide, nations will spend $1 trillion, according to the
World Bank, to provide electricity to their citizens over the same
period.

Obviously, those kinds of needs place a tremendous challenge on
our industry to develop competitive clean technologies. We estimate
that the programs in this request will contribute to the efficiency

and the economy that could ultimately save the Nation more than
$4 billion in annual fuel costs. And by 2020, those impacts will

jump to 26 billion.

I will hit on one or two of the areas there alone. In the biomass
power area, our research and development continues to focus on
advanced gasifiers and cost-share demonstration of new biomass
power systems. This year we have dramatically expanded our work
with the United States Department of Agriculture and agricultural

community to use energy crops as a new long-term agricultural

market. Although there is significant challenges and risks, we be-

lieve that the potential to create a huge new worldwide energy crop
industry on environmentally sound basis could dramatically bolster

rural economies and power equipment exports.

In the remaining major area of renewable energy, photovoltaic,

solar thermal, geothermal, wind, our request calls for small in-

creases or decreases. Some of our projects, such as the PV map that
develops new technologies, is actually winding down as we achieve
successes in those programs.

In conclusion, Mr. Chairman, why is the Administration request-
ing additional funding at this time of deficit reduction? Because
they are sound investments. If we need to reduce our trade deficit,

if we need to avoid the burden and the cost of command and con-

trol regulations, if we need to improve air quality for millions of

Americans, if we want to save consumers and businesses $12 bil-

lion a year through these programs, we need to invest in efficiency

renewable programs.
Thank you very much. I would be happy to answer questions

later.

[The prepared statement of Ms. Ervin follows:]
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Mr. Chainnan and Members of the Subcommittee, tt^ank you for the

opportunity to discuss the Department of Energy's FY 1996 budget

request for Energy Efficiency and Renewable Energy. It is a

particularly challenging time to be involved in the federal bud-

geting process and I look forward to working with you on an ongo-

ing basis throughout this session.

In FY 1996, the Department of Energy will continue inplementing a

balanced portfolio of research, development and commercialization

programs to provide America with clean energy today - and to make

sure we have ample, reasonably priced supplies of clean energy in

the future. Our programs will continue fulfilling the promises

of the bipartisan Energy Policy Act of 1992 and other national

and international commitments. As you begin your FY 1996 budget

deliberations, I would like to provide you with a clear explana-

tion of why the Administration believes that the funding forEERE ^s

programs is so critical to our economic and energy future and v«iy

they merit increased federal funding in an era of budget reduc-

tion.

Why does our nation need energy efficiency and renewable energy?

Because they produce huge national benefits - and not funding

them would result in eq'aally huge lost opportunities for busi-

1
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nesses, consiuners and the econotny as a whole. Benefits fall into

four major categories:

1. Economic Security. Oil imports are at their all-time highest

levels, comprise 40% of our entire trade deficit, and are pro-

jected to increase. This outflow of U. S. dollars seriously

haiigpers our economy and introduces unnecessary risks to national

security. Our programs are working to provide alternatives to

oil consunption in the near and long term.

2. Health. America spends $50 billion per year on health costs

related to air pollution. Our technologies and near-term effi-

ciency programs cut emissions and save health care dollars.

3. Environmental Quality. The production and use of energy

generates more pollution than any other single area of human

activity. Our clean energy sources and pollution-prevention

technologies are providing alternatives to costly "coiranand eind

control" environmental regulations.

4. Economic well-Being and Jobs. For businesses and industry,

energy efficiency and renewable energy are proven ways to lower

operating costs, prevent pollution, reduce environmental control

expenses and free up tax-free capital for investment. This in-

vestment capital directly creates high-wage jobs while making

U.S. industry more productive and competitive in the long term.
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As an example, a multi-million dollar investment in the early

1980s through the Department's Lawrence Berkeley Laboratory pro-

duced, among other things, an electronic ballast technology that

improves the efficiency of lighting systems by up to 30%. Today

this technology represents 23% of ballasts sold and has resulted

in $700 million in consumer energy savings to date - many times

the Federal investment. More recently, the Department has devel-

oped with industry the Sulphur lamp - which can produce 4 times

the light of conventional lighting at one-third the cost. This

technology has the potential to revolutionize lighting and save

businesses and consumers million of dollars in lighting costs

each year. Again, this technology is an example of a modest

Federal investment working with industry to produce a revolution-

ary product that would not have happened without DOE involvement.

We estimate that the programs in our FY 1996 budget "request will,

by the year 2000, reduce total energy use by 3.2 quads per year

(the equivalent of 1.5 million barrels a day), save business,

consumers and industry over $20 billion each year and create over

300,000 new jobs. By 2010, these benefits could reach $84 bil-

lion in savings, nearly 2 million jobs and cut oil use by nearly

800 million barrels per year. For the federal government and for

the private consumers who adopt these technologies, there are few

investments with such a high rate of return.
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If the marketplace were perfect. Federal initiatives would not be

needed to help the private sector research, develop and commer-

cialize promising new energy technologies. But the marketplace

is inhibited by barriers. Small businesses often do not have

their own research staff, laboratories or funding to conduct

research and development. Larger con^anies, facing fierce price

coir?)etition, are downsizing operations -- including their invest-

ments in high-risk, long-term research. American producers and

consumers have difficulty keeping abreast of the latest energy-

saving technologies. And the full costs and benefits of differ-

ent energy producing and consuming choices are often hidden.

Even when the marketplace works relatively well, today's global

conpetition demands that it work faster. The path from concept

to commercialization can no longer take 20, 30 or 40 years, as it

did in the past. For individual companies, the time it takes to

bring a new idea to the marketplace makes the difference between

success and failure. For the United States as a whole, our effi-

ciency in evolving new technologies will determine whether we

remain the world's technical and economic leader.

The process of technological innovation has also become more

complex. The original pipeline theory of technological progress

no longer holds. The progress of technology is more like a

chain-link, where technology innovations flow between basic,

applied and development research. Our alternative fuel vehicle
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demonstration program is a perfect example: lessons learned from

demonstration vehicles allow us to identify technological prob-

lems that require basic and applied analysis in order to succeed

with the technology.

In addition, technology development today often depends on devel-

"opments in technologies in other areas. The coordination of this

widely dispersed research is costly for the private sector and

is significantly underfunded. The government can play a produc-

tive role in coordinating research activities and being an active

steward. This includes investing in research of systems ef-

fects, where no private sector entity would fund R&D because

different manufacturers are responsible for different conponents.

Our buildings systems programs are a good example.

Our Business Principles
;

How the Office of Energy Efficiency and Renewable Energy offers

these services is as important as what we offer. We are rein-

venting how government interacts with the private sector.

Rather than command-and-control mandates, we are building volun-

tary partnerships with industry, business, state and local gov-

ernments and energy consumers. We are replacing regulation with

collaboration. Also, rather than relying on taxpayers to bear
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all costs, we are using relatively small amounts of Federal money

to leverage large amounts of private investment.

We do not take a "one size fits all" approach. We are stressing

flexibility and innovation and market-driven programs. We are

committed to continuous improvement and market-driven action. We

are striving to operate more like a business, and we are setting

clear goals so that we may be held accountable for delivering

more bang for each taxpayer dollar.

Our Fiscal Year TQQf; BudaPt RpniiPst

In Fiscal Year 1996, the President has requested $1,395 billion

for the Office of Energy Efficiency and Renewable Energy, a 14.6%

increase over FY 1995. This request will enable the Department

to return billions in economic benefits to our economy while

fulfilling the requirements of the Energy Policy and Conservation

Act, the Renewable Energy and Energy Efficiency Technology Com-

petitiveness Act, the Energy Policy Act of 1992, and other laws

and Administration initiatives.

The following sections summarize the major activities in the four

areas for which this Subcommittee has jurisdiction: industrial

technologies, transportation technologies, building technologies,

and utility technologies. In each of these areas we are devel-

oping and deploying systems that reduce energy costs for busi-
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nesses and consumers, while building toward a future of lower

energy costs, more productive industries, and a cleaner environ-

ment.

Raising Profits bv Downsi zing Waste - Industrial Technologies

Our Industrial Technologies program FY 1996 request is $185.8

million - up $41.5 million from FY 1995.

Our industrial programs aim at improving the efficiency of the

means of production of American industry, profitably reducing

wastes and energy consumption. We seek to reduce the $100 bil-

lion per year that" industry spends on energy, reduce the $45

billion per year spent on cleaning up industrial pollution,

increase industry's share of U.S. exports, and improve long-

term national competitiveness.

Our longer term research and development focuses on the seven

most energy-intensive industries: Chemicals, Refining, Forest

Products, Steel, Aluminum, Glass and Metal Casting. The Indus-

tries of the Future program identifies and helps to develop crit-^,

ical technologies that will cut costs and emissions 10-50%, so

that they will remain competitive well into the next century. In

FY 1996, industry-partnership and technology-development agree-

ments will be signed between DOE and each of these seven energy-

intensive industries. All together, $116 million is requested in
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FY 1996 for various R&D projects urtder this program — up $21.5

niillion from FY 1995.

For FY 1996, we are also requesting $16.5 million for our Ad-

Vcinced Turbine Systems program - up $6.8 million from FY 1995.

Through this program, government and industry are developing the

next generation of energy-efficient turbines used in industrial

and utility power generation and cogeneratipn. This progrcim has

more than 100 participating members from universities, industry,

energy-user groups and state aiid local agencies and is coordinat-

ed with the Office of Fossil Energy's work on larger-scale tur-

bines.

Cleaner Fuels. Cleaner Vehicles, for America - Transportation

Technologies

The FY 1996 budget for Transportation Technologies is $300.5 - up

$59.2 million over FY 1995. . The programs supported .by this

request are motivated by the fact that our transportation sector

is 97% dependent on imported oil. And, the Energy Information

Administration projects that oil iitports, which are now 50% of

total use, will increase to 59% by the year 2010.

Our transportation programs strive to: 1) reduce energy security

threats resulting from increased dependence on foreign suppliers.

88-393 95-7
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2) reduce emissions from mobile sources, and 3) ensure a competi-

tive domestic automotive industry. In the near term, the focus

is on the development and commercializat'ion of domestic alterna-

tive fuels and conventional vehicles capable of using these fu-

els. In the long term, the goal is development of advanced vehi-

cle propulsion technologies that are substantially more effi-

cients

The FY 1996 budget request for the development and use of domes-

tic alternative fuels in transportation is $93.7 million.

Research and development conducted under the Biofuels program has

reduced the projected cost of ethanol from $2.40 to $1.22 per

gallon. We are also doing research on advanced natural gas

vehicles, which recently achieved a breakthrough of a car which

can run 300 miles on a single fill, and other research and devel-

opment .

With respect to market leadership, our transportation request
/

includes limited Federal programs that spark the creation of a

Strong, competitive alternate fuels marketplace. Our purchase of

AFVs for the Federal- fleet demonstrates leadership, anchors pri-

vate-sector infrastructure, and stimulates manufacturers. To

stimulate the market in the private sector, the Clean Cities

program has established voluntary, local government and industry

partnerships. Through December 1994, 34 cities became Clean City

partners, representing voluntary commitments from over 1,200
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organizations, involving over 300,000 vehicles - none of them

requiring Federal funding for purchase.

In the longer term, the Department is a pivotal player in the

Administrations 's Partnership for a New Generation of Vehicles -

(PNGV) , which aims to develop a mid-size prototype car by 2003

that will be three times as efficient as today's vehicles with no

sacrifice in safety, cost, or performance. The FY 1996 budget

request for advanced vehicle propulsion technologies related to

the PNGV program is up $58,0 million over FY 1995 i These efforts

are 50% cost shared by the U.S. automotive industry. A portfolio

of high-risk research projects includes advancisd manufacturing

technologies, lightweight materials, high-performance. conputing,

fuel cells, fuel reformers, hybrid systems, batteries,

ultracapacitors, and flywheels. As I noted in iny recent testimo-

ny before Chairman Walker, the PNGV is likely to lead to the

first widespread use of hydrogen-consuming technologies in the

U.S. economy.

In total, we estimate that by 2000 our transportation programs

could save consumers $1.8 billion through reduced energy costs,

contribute to the creation of 64,000 new jobs and reduce petro-

leum use 75 million barrels per year. By 2010, these benefits

could grow to $25 billion savings per year, 931,000 jobs and 790

million barrels of oil per year.

10
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Buildings People Can Afford, and Afford to Keep - Building Terh-

nologies

The FY 1996 budget request for building technologies is $134.0

million - up $37.2 million over FY 1995. This request reflects

an effective balance between long-term technology research and

development and nearer-term efforts with States, communities, the

building industry and others to make effective use of current

technology.

Over the next 15 years, American consumers and businesses could

be saving $38 billion of the nearly $200 billion they spend annu-

ally on their buildings' energy bills. To capture the tremendous

opportunities available today in the nation's buildings, we work

collaboratively with the building industry to introduce new,

advanced technology and overcome the barriers to existing energy

efficient technologies. These partnerships total $41.9 million

in FY 1996 and account for $20.8 million of the growth in build-

ing technologies budget from FY 1995. For example, we work with

collaboratives of manufacturers, utilities, and large buyer

groups to help introduce advanced technologies, according to the

provisions of the EPACT. Our flagship program. Rebuild America,

will use highly- leveraged partnerships with state and local agen-

cies, businesses, and utilities to reduce energy use 25% in

large-scale retrofit projects. In the residential market, we are

developing partnerships with builders, lenders, equipment retail-

ers, IfUD and others to make U.S. housing more affordable, healthy

11
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and comfortable through the Energy Partnerships for Affordable

Homes program. ,

While the benefits of our deployment programs are large in the

near term, the development of advanced technologies emd construc-

tion practices will insure that much larger benefits are realized

in the long term. Our building research and development programs

request totals $46.8 million in FY 1996 - an increase of $10.7

million from FY 1995. The Building America program, one of our

premier programs in this area, creates industry consortia to

develop a systems engineering approach to homebuilding. The

first of these consortia has already completed its first test

homes which consume 40 to 50% less energy, take less time to

build, and cut construction waste by more than 25%. In addition,

we devote the largest portion of its research budget to develop-

ment of individual technologies and building materials. These

programs include the lighting research program, developing new

light sources, such as the super-efficient sulphur lamp announced

this year, and new light fixtures that can save up to 50% per

fixture. Similarly, we are working with industry to develop

advanced window technologies such as " superwindows " and

electrochromic windows by 1999.

The Heating and Cooling R&D program, continues its highly cost-

shared development of gas absorption heat punps for commercial

and residential applications that are 50% to 60% more efficient

12
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than- today's best systems. This program also supports the cost-

shared development of stationary fuel cells for buildings appli-

cations. The programs I've described here are just a sair^ile of

the types of research and development we have vmderway. Addi-

tional work is being done in areas including: residential and

commercial buildings systems, building materials and structures,

retrofit technologies, refrigeration, and indoor air quality.,

Clean Power for Economic Growth - Utility Technologies

As with our other sectors, the FY 1996 budget request for Utility

Technologies of $322.2 million (up by $15.6 million in FY 1995)

reflects an appropriate balance between the basic research at

universities and the National Laboratories and applied research,

development, and accelerated deployment efforts. Our goal in

this sector is to help America's electric power producers develop

clean, renewable and more economical forms of energy.

Over the course of this decade, the United States alone is ex-

pected to invest as much as $200 billion dollars in new electric

generation capac4,ty, just to replace aging power plants and to

keep pace with rising demand. Worldwide, nations will spend $1

Trillion dollars to provide electricity to their citizens over

the same time period. Domestically, this great need for addi-

tional safe and reliable electricity presents a tremendous tech-

nological and financial challenge just as the utility industry

13
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itself enters a time of significant restructuring. Internation-

ally, the need for electricity -- a crucial element in economic

development -- presents U.S. industries with superb energy tech-

nology sales and service opportunities.

We estimate that the programs in our request will contribute to

efficiency in the economy that could ultimately save the Nation

more than $4 billion in annual fuel costs, while simultaneously

reducing environmental emissions by the equivalent of 7.2 million

metric tons per year. By 2020, these impacts will jurrp to $26

billion in annual savings and 75 million metric tons of carbon

equivalent. Moreover, these programs will ensure that U. S.

manufacturers have a strong position in the huge global market

for clean power technologies.

In the biomass power area, our R&D continues to focus on ad-

vanced gasifiers and cost-shared demonstration of new biomass

power systems. This year, we have dramatically expanded our work

with the U. S. Department of Agriculture focused on the use of

energy crops as a new long-term agricultural market. Although

there are significant challenges, we believe that the potential

to create a huge new worldwide energy crop industry on an envi-

ronmentally sound basis could dramatically bolster domestic rural

economies and power equipment exports.

14
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In the remaining major area of renewable energy — photovoltaics,

solar thermal, geothermal, and wind energy -- our request calls

for small increases or decreases. In each of these areas, our

technologies are experiencing cost reductions and quality im-

provements and are certain to move from niche markets into the

center of next-century's power marketplace. To achieve this

essential objective, we must "stay the course" with cost-shared

leading edge R&D, {$105.1 million in FY 1996), our "market

pull" deployment partnerships ($189.4 million in FY 1996), and

the public information and tool development ($27.7 million in FY

1996) .

In addition to this renewable energy R&D, this sector contains

our extremely important work in areas that support our utility

industry infrastructure. These areas include electromagnetic

field (EMF) and other transmission research, superconductivity,

and energy storage. In this year's request, superconductivity is

up $6.44 million, reflecting the tremendous potential in this

high-tech industry. Our EMF request is $3.5 million below last

year's level, remaining at a level that fully funds our 5-year

commitment to the industry under EPACT.

Conclusion

In conclusion, Mr. . Chairman, as we move toward the next decade we

believe that our programs:

15
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help lower the residential energy bills of American families

by $6 billion per year in 2000 and $25 billion per year in

2010. That's new, tax-free income;

help save America's commercial enterprises $13 billion per

year in operating costs in 2000 and $53 billion by 2010 -

new capital for reinvestment and jobs creation; and

help contribute to the creation of over 300,000 jobs in the

American economy in the next five years, and more than

1,900,000 by the year 2010.

All of these benefits will occur at the same time we are lowering

our foreign trade deficit, by reducing our dependence on foreign

oil, and reducing the environmental damages caused by energy

consumption.

We are making our programs work better, because we know they will

help America work better. We are convinced that America y/ill be

more innovative, more conpetitive, more prosperous and more

healthy if Congress affirms the critical contribution these pro-

grams make to building a strong economy.

Thank you for this opportunity and I will be happy to answer

questions.

16
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Mr. ROHRABACHER. Thank you very much, Ms. Ervin.
As we go through the next witnesses, let me just ask you to con-

sider the first questions that you will get as we go to the questions
which will come from me, which is if you could prioritize your top
five programs of spending that you believe are the most important
programs that shouldn't be touched by this committee, and also the
five lowest priority items in your budget, and whether or not you
would prefer us to focus on the lowest priority items that you have
in priority under your authority, or whether you would like us to

consider an across-the-board cut rather than a cut aimed at the
lowest priority items. So if you could think about that as the other
witnesses move forward, and the other witnesses might think
about that as well.

Mr. ROHRABACHER. And the next witness is Ms. Godley.
Ms. Godley. Thank you, Mr. Chairman.
I did submit a prepared statement some days ago that you have,

and that statement describes in some detail the research budget at
the Office of Fossil Energy, and it also describes some of the results

that we expect to achieve through those investments in research
and technology development.
So what I would like to do today in my oral remarks is really

to take a step back and to consider more broadly the rationale sup-
porting a Federal role in the development of fossil energy tech-

nology.

As you know from looking at our budget request, our request
from the Office of Fossil Energy from 1994 to 1995, decreased
about 25 percent. It decreased another about 24 percent between
fiscal year 1995 and fiscal year 1996. But I want to point out that
the research, the technology development part of our budget be-

tween 1995 and 1996 remains about the same.
So what I would to do in my remarks today is to address the two

questions that you raised originally, is why aren't we seeking sig-

nificant decreases in our investment in energy—fossil energy tech-

nology development?
Testimony before a number of Congressional Committees in re-

cent weeks has debated the proper role of the Federal Government
in support of the development of energy technologies. Rather than
focusing on the disagreements that have emerged in this debate,
though, I would like to begin my remarks today by enumerating
several points upon which there is widespread agreement.

First, energy supply is critical to the economic strength of this

country. In fact, we project that we will need more than 20 percent
more energy in the year 2010 than we are using today.

Second, fossil energy—energy produced fi'om natural gas, coal,

and coil—provides most of the energy that heats our homes, fuels

our cars, runs our industries. Eighty-five percent of the energy we
consume today comes from fossil fuels and that percentage is pro-

jected to remain constant through the year 2010.
Third, we rely increasingly on imported oil and oil products, 50

percent of the oil used in the United States in 1994 was imported
oil. A record level. At the rate we are going, it will be 60 percent
by the year 2000. In fact, more than $51 billion flowed out of the
United States in 1993 to pay for oil imports.
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Fourth, the global market for clean electric power generation
fueled by coal and natural gas is exploding. This global market will

increase by an estimated $750 million to $1 trillion over the next
20 to 30 years.

If the United States could capture just 20 percent of that market,
20 percent, we could create more than 40,000 new jobs in the Unit-
ed States and even a stronger economy. But the competition in the
international power market is stiff. The governments of countries
like Japan have targeted this market and are working jointly with
their industries to develop high-tech exports.

In fact, seven OECD countries spend more on energy research
and development as a percentage of their GDP than does the Unit-
ed States. Japan, as an example, spends the most, three times
more than the United States.

Fifth, ensuring that we can meet our domestic energy needs so

that we can maintain our economic competitive strength in the
world marketplace is a national security issue. Issues of cost, both
in economic and environmental impact, of energy supply and use
crosscuts every industry and affects the quality of life of every citi-

zen in this country. No other commodity—no other single commod-
ity has as pervasive an impact on the economic security of the
United States as does energy.
Now comes the points in the debate where our views may differ.

Should the Federal Government invest in the development of en-

ergy production and use technologies? If so, when should it make
that investment and in what technologies should it invest?
As you are aware, the time span from the development of an idea

to a technology that is accepted by the marketplace is about 20
years, whether you are talking about microchips or capital-inten-

sive, fluidized bed combustors for power generation. Investment at
any premarket stage of the process carries a very high degree of
risk, but as technologies move through laboratory testing, scaleup
and demonstration, the risk progressively decreases until the mar-
ketplace accepts a nev/ technology as a stepping-stone to competi-
tive success. So, given this context, should the government invest
in the development of energy technology, and if so, when?
Our answer is that the Federal Government should invest when

market participants are unable or unwilling to take the high risk

inherent in the development of needed technology in the areas of

strategic national importance. This criteria justifies the investment
by the Office of Fossil Energy in two principal areas of technology
of strategic national importance: technologies that increase our
ability to find and produce domestic natural gas and oil resources;
technologies that increase our ability to use coal and natural gas
to generate electricity more efficiently, cleanly, and affordably.
Our domestic oil industry is undergoing a radical change in its

structure. The major companies are moving out of the United
States, taking their operations overseas where prospects are bright-
er. In the oil fields of the United Kingdom, for example, the aver-
age well produces almost 3,900 barrels per day.
In the United States in the lower 48 States, the average well pro-

duces 10 barrels per day. In Saudi Arabia, the average well pro-
duces 6,500 barrels per day. In addition, increasing environmental
requirements in the United States have caused the cost of produc-
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ing gas and oil to increase above the per-unit costs of production
elsewhere in the world.
As a result of these and other factors, our major oil companies

have cut their investment in domestic oil and gas production dra-
matically resulting in a loss of 500,000 jobs in this country since
1986. These companies are investing instead in overseas prospects.
They are also cutting their domestic budgets and closing their re-

search labs, reducing their research staffs. And yet there is plenty
of oil and gas left in the United States. New USGS estimates show
2.5 times the oil and 1.5 times the natural gas that the USGS esti-

mated exists inside its 1989 estimates, so we are improving our
ability to find and to produce our technologically producible re-

serves.

Today, however, 85 percent of the wells drilled in the United
States are drilled by independent producers, not by major oil com-
panies. One-third of these independent producers have fewer than
five employees. Two-thirds of these independent producers have 20
employees or less.

They not only cannot afford research and development programs,
most of them don't even have a full-time geologist on their staff.

As recovery rates go down and costs go up, these producers also are
abandoning their wells at ever-increasing rates. These abandon-
ments effectively mean that we will lose the oil and gas remaining
in the abandoned fields, perhaps 50 to 70 percent of the original

oil, forever.

Mr. Chairman, the United States taught the world how to find

and drill for hydrocarbons, but if we abandon Federal investment
in R&D in this area today, and today's domestic industry, primarily
it is independent producers, cannot fill that gap.
Looking at the electric power generation market, we have more

proven reserves of coal in this country than the proven reserves of

oil in the entire world. Coal currently fuels 55 percent of electric

power generation in this country.

Our electric power needs will increase by more than 21 percent
by the year 2010, enough to require 135 new power plants with
1,000 megawatt capacity; 135 new power plants in this country.

Most of these plants will be coal and/or gas-fired plants.

Meanwhile, environmental requirements are becoming more
stringent, particularly in the area of emissions into the air and the

disposal of waste products, as every American in this country has
learned to feel an entitlement to a clean environment. Local com-
munities are demanding even cleaner performance than is required

by the standards in the siting of new power plants. They want
their communities to have clean air.

Similar concerns are magnified exponentially in the expanding
global electric power generation market. Industry does not have the

capability or the incentive to invest on its own in the development
of high-risk, capital-intensive, advanced-power generation tech-

nologies. Most of the electric utility industry is highly regulated for

many power companies, investments in R&D are tightly controlled

by State utility commissions; dollars are controlled and profit mar-
gins are regulated. As a result, regulated utilities generally cannot
afford to invest directly in research and development.
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As competition increases in the electric utility business, some
utilities are withdrawing their support for the Electric Power Re-
search Institute, the power industry's R&D investment consortium.
Highly leveraged independent power producers, while unregulated,
similarly cannot afford high-risk R&D.
Power generation equipment manufacturers also unregulated are

best positioned to invest in technology development but they will

not invest alone in the high-risk, large leaps in technologies that
will provide clean, affordable, new electric power sources when they
are needed shortly after the turn of the century.

If U.S. development does not keep pace with the development of

foreign suppliers, whose research efforts are supported directly or
indirectly by their respective governments, the United States will

quickly lose its leadership in the highly competitive international
markets.

Federal participation in investment in the development of coal-

and natural-gas-fired power systems technology will result in the
availability of U.S.-built, cleaner power systems that will produce
the new electric power we need when we need it, with fewer energy
resources, at affordable costs.

In short, maximizing the development of our domestic natural
gas and oil resources and finding more efficient, cleaner and afford-

able ways to use fossil resources in the generation of electric power
are national priorities that warrant Federal investment. But who
should decide what technologies are needed? The second part of

your question. Our answer is going to be the same as yours; the
market should decide what technologies are invested in.

That is why virtually all the projects undertaken by the Office

of Fossil Energy have a significant degree of cost-sharing with in-

dustry participants. For example, the Advanced Computational
Technology Initiative is a partnership comprised of the Department
of Energy, several national laboratories and a broad range of mar-
ket participants, universities, and State and local agencies.
The purpose of the partnership is to provide the capabilities and

expertise gained by the national laboratories in weapons and en-
ergy research to post-Cold War use, allowing our oil and gas indus-
tries to find and produce more domestic natural gas and oil with
less environmental impact at less cost.

Industry participants design the projects in the program, the par-
ticipants must undertake at least 50 percent of the cost-sharing.
Upon successful completion of the project, the participants must
undertake technology transfer activities that will make the results
available to other domestic producers. In total, cost-sharing across
all of fossil energies RD&D activities, as proposed in our fiscal 1996
budget, will leverage the Federal investment of $393 million to

more than $693 million.

The Federal investment of $393 million is leveraged to $693 mil-
lion with industry cost sharing. This assures that the market de-
cides what technologies should be developed in the high-risk busi-
ness of energy technology development.

Finally, I can't pass up the opportunity to point out that our in-

vestments are paying off. For example, the Department brought to

commercial readiness a new drill bit designed for use in

polycrystalline diamond cutters. Sandia Lab developed the tech-
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nique to permanently bond the cutters to the bit. The faster,
longer-lasting drill bits can save as much as a miUion dollars per
well.

Three-dimensional seismic technology will lower production costs
and increase U.S. gas and oil production by the equivalent of
450,000 barrels per day.
Because of Federal investments in the 1980s and early 1990s, a

radical new approach to commercial power generation will now be
available, the fuel cell. A new technology for cleaning potential pol-
lutants from coal, developed by DOE scientists, is a central compo-
nents of a nearly $900 million coal preparation and slurry pipeline
being proposed to be constructed in China. And I could go on with
this list, and there are some others in my testimony.

I mention, finally, the Clean Coal Technology program has also
produced more than $500 million in direct sales of cleaner, more
efficient power generation technologies and has created already
3,400 new jobs in the area of pollution control technologies.
These programs and the supporting research also has contrib-

uted to $9 billion—$9 billion in new power plant construction in
the U.S. and overseas, has repajnnent of the Federal investment

—

repayment of the Federal investment in clean coal technologies is

just beginning.
The fiscal year 1996 budget for fossil energy reflects an appro-

priate investment of Federal funds. It will allow us to continue to
deliver results on our Federal investment in two areas of strategic
national importance.
This completes my opening remarks, I would be happy to take

your questions. Thank you.
[The prepared statement of Ms. Godley follows:]
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Statement of

Patricia Fiy Godley

Assistant Secretary for Fossil Ene]:]gy

U.S. Department of Energy

to the

Subcommittee on Enei^gy and Enviromnent

House Committee on Science

Febniaiy 14, 1995

Mr. Chairman and Members of the Subcommittee:

The FY 1996 budget for the Department of Energy's fossil energy programs reflects the vital role

that energy, and particularly energy from hydrocarbons, plays in the economic health of the

United States and its workforce.

The United States obtains 85% of its energy from coal, petroleum and natural gas, and will

continue to do so well into the 21st century. For a nation determined to sustain economic

growth, to create new jobs for its citizens, and to preserve and enhance the quality of life, fossil

iHiels will remain an indisputable and dominant part of the energy equation for our lifetime and

the lifetimes of several future generations.

Our budget request has been fashioned from three very important premises that go to the core

of the Department's Strategic Flan, "Fueling a Competitive Economy ":

(1) The economic security of the United States depends upon full development of domestic

energy resources that are secure, reliable and ^ordable.

(2) The United States will not be able to produce and use hydrocarbon fuels to their full

potential - efficiently, affordably, and with environmental responsibility - unless new

technology is developed and deployed.

(3) Failure to build on the substantial technological capabilities we already possess will put

the U.S. at a competitive disadvantage to other countries who are pushing hard to

dominate an increasingly "high-tech" global energy market.

As Secretary O'Leary said in her January 19, 1995, testimony to the House Appropriations

Subcommittee on the Interior, "The national security danger in this decade and the 21st century

is far more than bombs and weapons. It has to do with economic viability and economic

dominance. I don't want us to lose that battle.
"

€> Phnted on recycled paper
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My testimony will discuss how our budget proposal addresses these goals in the development of
advanced technology for the production and use of fossil fuels. The science and technology

aspects of our budget - which include our research and development program, and our Clean
Coal Technology Demonstration Program - constitute a major part of the $606 million budget

requested for the entire Fossil Energy Program in FY 1996, as show in the following chart:

The Fossil Energy Budget

1994 1996 1996

I I

Research and Development

Clean Coal Technology

Demonstration Program

Strategic Petroleum Reseive

Naval Petroleum and
Oil Shale Resefves

•Ttie FY 94 and 98 budoets ore Offset tr/

$4.8 million and S3.9 mlllon, respecttvely.

from Interest from the Great Plolns Project.

The FY 96 budget Is offset tjy S2.4 million.

We Are Focusing on Priorities and Cutting Costs

President Clinton has pledged to deliver to the American people a leaner Federal Government

that works better and costs less. The 24% decrease in our FY 1 996 budget request compared to

the FY 1995 appropriations demonstrates that the Office of Fossil Energy takes that commitment
very seriously. While my testimony will deal only with the science and technology aspects of

our program, I want to emphasize through the following examples that we are making the tough

decisions that will provide significant cost savings and help make the President's pledge possible:

(1) Return Unused Clean Coal Technology Funding - In FY 1996, we have requested only

enough funding to meet our estimated project commitments for that year. While we
continue our commitment to ongoing projects, we will request no new starts. If any

project is cancelled, the project's funding will either be used to meet the needs of

remaining projects, or will be rescinded if not needed by the program.

(2) Sell a Small Portion of Strategic Reserve Oil - We will offer to the market a small

amount of Strategic Petroleum Reserve crude oil - equivalent to less than a single day

of imports - to offset the unexpected costs of having to move oil from a geologically-

unsound site and to ensure the future readiness of this important, national "insurance

policy".
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(3) Coiporatize, Then Divest of the Naval Reserves - In FY 1997, we propose to privatize

the Naval Petroleum and Oil Shale Reserves, which is now a purely commercial operation

performing non-Federal functions. Meanwhile, we propose to manage these assets

through a for-profit government-owned corporation, allowing the Reserves to be operated

in a business-like manner that will maximize their value to the U.S. taxpayer.

(4) Shaipen Focus of Coal R&D - We propose to focus our research and development in the

use of coal on advanced electric power technologies, realizing the benefits of more than

a decade of government-industry cost-shared investments and making available a new
generation of power systems in time for critical post-2000 market decisions. We will

decrease or eliminate funding of technologies whose prospects for economic

competitiveness are much farther into the future.

These are the highly visible examples of cost reductions and savings that are part of our budget

request. Other examples are not so prominent, but they, too, reflect our conmiitment to reduce

costs and to make the management of the Office of Fossil Energy more efficient. For example:

(6) In FY 1996, our Energy Technology Centers at Morgantown, West Virginia and

Pittsburgh, Pennsylvania will cut the cost of support service contracts by one third

compared to FY 1994, saving $12 million per year over FY 1994 expenditures.

(7) At the Strategic Petroleum Reserve, we have made operational improvements - ranging

from more efficient use of electric power to the use of more cost-effective environment,

safety and health compliance methods - that have saved $80 million in the last four years,

and expect to save a total of $167 million through the year 2000.

(8) We have worked to bring greaiter levels of industry cost-sharing into all of our R&D
programs, and we have instituted more rigorous reviews in our Clean Coal Technology

Program to reduce Federal funding for cost growth.

These changes and others will create a leaner program, as we focus our budget squarely on the

challenges most critical to the energy future of this country.

THE FY 1996 FOSSIL ENERGY R&D PROGRAM

Within the overall Fossil Energy program, our FY 1996 budget request for research and

development is $437 million. The proposed budget retains a commitment to technology

advancement, in most cases highly leveraged by joint funding with the private sector. At the

same time, our FY 1996 budget distributes funding in a way that brings a better balance to our

R&D portfolio by increasing the relative proportion of iiinding for natural gas R&D. The

distribution of funding is shown by the following chart:
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Govenunent-Industiy Cooperation - The Basis of Our R&D Program

The pace of technology development is critical. We can keep our domestic economy growing

and stay ahead of our international competitors, only if new technology is ready in time to meet

critical market "windows." We don't believe that will happen unless the Federal Government and

the private and academic sectors join in concerted, forward-looking, risk-shared partnerships.

In today's highly competitive international marketplace, other countiies have created their own
public-private R&D ventures in an effort to gain significant global advantages in developing and

marketing energy technologies for the 21st century.

In the U.S., the Federal Government is often the only significant investor who can assume the

risk of a longer-term investment - where returns may be as many as 20 years into the future, the

time it takes for a new technology to move from idea to reality. Government can provide the

critical catalyst that stimulates the private sector to look beyond immediate financial benefits and

invest in higher-risk technologies that can maintain our Nation's competitive edge. Industry

participation also assures that the technology in which the Government invests has a real benefit

in the market.

Our programs are cooperative partnerships with industry and other investors. They continue only

if our partners maintain their support, generally through increasing levels of cost-sharing. Almost

every dollar in our FY 1996 R&D budget will leverage private dollars:

o Demonstrations -60% cost-shared. Our larger demonstration efforts, for example, the

Clean Coal Technology Program and the Oil Recoveiy Field Demonstration Program,

attract around 60% industry cost-sharing.

o Engineering development - 20-50% cost-shared. Engineering efforts, such as programs to

develop fuel cells, advanced turbines, new coal-based power systems, and new gas and

oil exploration and production technologies, have cost-sharing ranging from 20% to more

than 50%.

o Fundamental Research - up to 25% cost-shared. Much of our more fundamental research,

even when the payoff is well into the future, still receives almost a quarter of its funding

from private and academic sponsors.

As the following discussion illustrates, these government-industry partnerships provide the

foundation of our budget in natural gas, oil, and coal research and development.
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Th? Nafaral Ga$ R&P Budget

The FY 1996 request for natural gas R&D is $145 million, a 25% increase over last year's

appropriation. Natural gas R&D is the largest funding category in tfie R&D program:

Budget Authority in Millions

Natural Gas Research and

Development
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The Fossil Energy R&D program focuses specifically on these latter two obstacles where new
technology can play the most important role. Advanced natural gas technologies receive a high

priority because they address both our liquids and electric power needs. For example:

o Oil Substitution - By developing better ways to extract natural gas from a greater

diversity of geologic formations, we can help enhance consumer confidence that sufficient

reserves will be available for both traditional markets and new applications, such as

transportation where substituting natural gas for petroleum can reduce oil imports.

Electric Power - By developing improved ways to use natural gas for power generation,

we can offer new options for meeting future growth in electric power demand, especially

for intermediate and peaking requirements.

Specific elements of the Natural Gas R&D program include fuel cells, advanced gas turbines, and

supply R&D:

Fuel Cells

(FY95- $49.6m, FY96 - $55.5m)

Taxpayer Benefits: A new, ultra-clean method for generating electricity that can be sited in urban

or remote ateas, close to the power consumer. Fiist-generation systems are deploying today; more

advanced concepts will emei^e from our program in 1998.

Because of the Federal investment in the 1 980s and early 1 990s, first-generation fuel cells are

now crossing the conrunercial threshold. Relying on electrochemistry instead of combustion, the

fuel cell is attractive for both heavily polluted urban areas and remote applications. Not only will

it emit none of the smog-causing pollutants associated with conventional power plants, it is ideal

as a distributed power source; that is, it can be sited close to the electricity user - for example,

at electrical substations, or at shopping centers or apartment complexes, or in remote villages -

minimizing long-distance transmission lines.

The fuel cells program is comprised of four initiatives:

o Eneisy Partneiships for A Strong Economy (FY95 - $0, FY96 - $8.0 million). This is

part of a DOE-wide climate change action program to curb the growth of greenhouse

gases. Last year, the Department proposed an initiative to accelerate market entry of

commercially-ready fuel cells. Fuel cells are among the lowest emitters of greenhouse

gases, and their widespread conunercial use could help the Nation meet its greenhouse

gas reduction commitments. However, while technologically proven, commercial fuel cells

currently have a market price well above conventional technologies. The initiative

proposed rebates for up to a third of the cost difference, creating an incentive for buyers
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to purchase fuel cells and for manufacturers to build mass production facilities that would
lower costs. Congress added the funding to the Department of Defense appropriations

and directed DOD to coordinate its activities with the Department of Energy. In FY
1996, we propose to continue this coordination and to complement the DOD market entry

initiative with funding for accelerated demonstrations of advanced fuel cell systems.

Commercially-ready fuel cells are limited to relatively low temperature operations. Boosting

operating temperatures can enhance power generating efficiency, provide even better

environmental performance, and potentially lower costs. Higher temperature fuel cells, however,

require different materials. The two most promising approaches are the molten carbonate and

solid oxide technologies. Both are attracting substantial industry cost-sharing:

o Molten Caitonate Systems (FY95 - $30.0m, FY96 - $30. Im). Industrial sponsors - both

vendors and customers - are providing an average of 34% cost-sharing to develop the

molten carbonate fuel cell for commercial introduction by 1998. Two field test

demonstration projects are attracting more than 50% cost-sharing. One is a 250-kilowatt

cogeneration unit being installed at Miramar Naval Station in San Diego; the other is a

2,000-kilowatt power plant in Santa Clara, CA. In FY 1996, these pioneering units will

be producing power. The FY 1996 budget proposal contains funding for testing these

pioneering demonstration units and for a development effort to improve the technology

and reduce costs.

o Advanced Concepts (FY95 - $18.1 m; FY96 - $16.1 m). The solid oxide fiiel cell is an all-

solid-state device that promises the highest operating temperature and efficiency of all

concepts now in the Federal program. Its commercial potential is reflected in the fact that

its development program is one of the highest cost-shared efforts in the Fossil Energy

program, attracting nearly 51% of its funding from private sponsors. In FY 1996, the

program will reach a major milestone when a 100-kilowatt test unit now being fabricated

goes into operation. The unit is the basic building block of a commercial multi-megawatt

plant.

o Advanced Research (FY95 - $ 1.46m; FY96 - $1.3m). This supporting research effort

concentrates on solving generic problems, such as developing better techniques and

materials for interconnecting solid oxide fuel cells, and exploring advanced fabrication

techniques.

Advanced Gas Tuibines

(FY95 - $37.7m; FY96 - $44.0m)

Taxpayer Benefits: Continued U.S. leadeiship in a huge worid maiket by developing a

'liicakdirough" 21st centuiy turbine system by the year 2000, offering higher efficiencies, and

better environmental performance than any tuihine mari(eted by U.S. competitois.
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More Aan half of all new generating capacity to be added in the U.S. in the next 20 years willhkely be gas-turb.neWd. Much of the world is also looking to add gas turbine technology a^economies expand. These two factors place the U.S. in a race for a global market that is iSelv
to total hundreds of billions of dollars.

^

The United States currently commands 80% of the worldwide turbine market. But our
manufacturers are facmg growing competition from foreign vendors who are heavily subsidizedby their respective governments.

>^»iuizcu

To remain the world's leader, U.S. turbine vendors will have to offer a superior, yet affordable
product. Current technology has essentially reached its limits. Conventional configurations andmatenals make it virtually impossible to boost operating temperatures and efficiencies furtherThese limitations give other nations the opportunity to trim the U.S.'s historical lead The kevto our future competitiveness will be a new type of advanced turbine.

Il'tt^Tff^'T™
•' '""™P^'"8 to "leapfrog" current technology - developing a turbine system

cZJr'f '"'f^T'^'l
'"^ "^''^'''^ ""^'^"^'^ '^'' ^'" "°^ °"'y be more efficieni thancurrent technology but also cleaner and lower cost. DOE and industry have jointly planned anS

are canying out an 8-year program - 1992-2000. The program has enlisted more than 22
universities and the National Laboratories to assist in overcoming generic hurdles.

The Office of Fossil Energy is concentrating on utility-scale systems, while the Office of Energy
Efficiency is co-funding a companion effort to develop industrial-scale systems The FY 1996program marks the mid-point of this program. After initial conceptual studies, the program isnow concentrating on specific turbine components. In FY 1996. ftill-scale components a^d sub-systems will be tested, leading to a turbine demonstration in the 1998-2000 timeframe.

Natural Gas Supply R&D
(FY95 - $29.0m; FY96 - $46.4m)

Taxpayer Beneflb: Lowe.vcost and more effective app,T,aches for locating and producing natund
gas, ensunng that U.S. customer have confidence in gas supplies and ttut U.S. producer can takemaximum advantage of a olentifu] domesdr np<n..»..

-u uuiemaximum advantage of a plentiful domestic resource

Natural gas use in the U.S. is expanding, but recent gains are only a preview of what might be
possible in the future. Gas is an ideal fuel for intermediate and peScing load electn^power
genera ion (the incremental levels of power supplied to meet high demands for electricity)Namral gas also can back out petroleum in the transportation market. The Gas Research Institute

u?^J^u
"^^ ^"'^ expanding markets could boost domestic demand for natural gas by more

than 33% by 2010, from today's 21 trillion cubic feet per year to nearly 28 trillion cubic feet per
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But without technological advances, the Nation's gas producers will not be able to keep up with

demand. In fact, if current technology is not improved, our producers' ability to supply natural

gas to customers will actually decline. As much as 12 trillion cubic feet of the gas that could

be consumed in 2010 could be unavailable from U.S. sources without improved technology.

DOE'S natural gas supply R&D program is targeting specific opportunities for technological

improvement identified by industry. In virtually all these areas, the risks are too high or the

payoffs too uncertain for industry to finance projects on their own. But industry has been willing

to invest if the Government shares the risks. Overall, industry is now providing almost 48% of

funding for R&D that can enhance the Nation's natural gas supply.

Activities include:

o Resource and Extraction (FY95- $20.7m; FY96- $33.0m). In future years, this program

will be titled "Exploration and Production" to better reflect its make up. In this effort,

the Department is co-funding the development of new drilling tools that can lower the

cost of drilling for natural gas. Also, the program is working with universities and field

operators to develop ways of locating naturally-occurring fractures in gas-bearing rock

with greater accuracy, and to design fracturing technology that can create or enlarge

fractures with greater precision and less damage to the reservoir.

These technologies will be particularly important in extracting the extensive gas supplies

that exist in the tightly-packed, harder-to-produce sand formations in the West. Resource

characterization - understanding the nature and extent of natural gas formations - is also

a key element of this activity. Efforts are underway to develop gas data systems, models

and atlases that convert the "geological" picture of the Nation's gas resource into a more

precise "engineering picture." Field smdies will continue in the mid-continent region to

quantify the potentially large amounts of "secondary gas" missed or bypassed by previous

operations, and climate change-driven R&D will continue into coal bed methane recovery.

Also, $14 million of funding in this category will be combined with funding from the Oil

Technology program ($4 million) to support the second year of the Advanced

Computational Technology Initiative, an industiy-led program to apply the super-

computing capabilities of the National Laboratories to assist the U.S. gas and oil industry.

o Deliveiy and Storage (FY9S- $ 1 . 1 m; FY96- $3. 1 m). A key to customer confidence is the

timely and reliable assurance that natural gas is flowing into the Nation's delivery system

or is readily available from storage. This confidence level suffers because States have

inconsistent methods for gathering and reporting gas flow. Also, better equipment is

needed for real-time measurement of the heat content and volume of gas flowing into a

delivery system.

DOE can play a coordinating role in working with States to develop consistent reporting

guidelines. It can support the development of better gas flow measuring equipment.
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Also, by working with the gas industiy to transfer better drilling and production
technologies to extracting gas from storage reservoirs, the Department can enhance the

confidence of the end-user that adequate gas will be available when needed.

Utilization (FY95- $4.3m; FY96 - $4.9m). A third of the U.S.'s natural gas resource is

too low in quality to permit its introduction into pipelines. It contains too much nitrogen,

carbon dioxide, hydrogen sulfide or other impurities. Often, this gas is shut-in or

abandoned because of the expense to upgrade it. Other gas supplies are too remote for

economical pipeline transport - for example, gas in some regions of Alaska or in Gulf of
Mexico fields.

Converting this gas to transportable liquids is one way to produce marketable fiiels. The
FY 1996 budget continues research to develop lower-cost ways to remove impurities that

contaminate low-quality gas and to convert remote gas supplies to liquids.

Enviipmnental Researcli/Regulatoiy Impact Analysis (FY95 - $3.0M; FY96 - $5.4m). As
much as two-thirds of natural gas production is accompanied by the production of
naturally occurring radioactive materials (NORM) which must be disposed of in a safe

and efficient manner. In many areas, this is becoming more costly. Public mis-

understanding can also lead to excessively burdensome requirements. This budget request

will provide for one or more well-demonstrated, scientifically rigorous field-scale tests

of safe and effective alternatives for NORM collection and disposal, with a focus on the

Gulf Coast region. Other efforts will focus on assessing environmental risks in gas
extraction and processing, working jointly with producers and State agencies.

The Oil Technology Budget

Taxpayer Benefits: A decrease in today's accelerating rate of domestic oil field abandonments and
the potential to recover billions of barrels of cnide oil that are cuncntiy beyond the reach of the

independent producers (who are responsible for a growing percentage of U.S. oil production); also,

more efficient and affordable technologies that can keep U.S. refineries in business.

Today, two major changes are occurring in the domestic industry: (1) major oil companies are

moving to more lucrative prospects overseas, leaving aging domestic fields to much smaller,

independent producers, and (2) low oil prices and lack of adequate technology are causing an
unprecedented number of U.S. oil fields to be abandoned, even though substantial quantities of
oil remain unproduced.

Oil field abandonment is a serious problem with permanent consequences. When an oil field is

abandoned, its gathering system, pumping and piping, storage tanks and other surface facilities

are removed. Often, leases expire or are voided by inactivity. When this occurs, it is likely that
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the field will never be reopened. Rebuilding surface facilities creates an enormous fhjnt-end

capital burden - more than could be recouped if oil prices rose several times their current level.

The oil that remains in the field, perhaps 50% to 70% of the original oil discovered, is essentially

lost forever.

This situation is occurring in the United States. In 1980, only 20% of the remaining oil resource

in the lower-48 States had been abandoned. Today, half has been abandoned. By 2020, 80%
is likely to be permanently unavailable.

Although independent producers have made remarkable progress in cutting production costs, most

lack the geological capabilities or access to technology to slow this alarming trend. One-third of

independents have fewer than five employees. Two-thirds have 20 employees or less. These

smaller companies, by themselves, can't afford the sophisticated geologic services 'that can tap

the full potential of our domestic oil resource. Yet, they drill 85% of all domestic wells and

produce 50% of all the crude oil recovered in the lower-48 states and 66% of the natural gas.

The Department's Oil Technology program focuses on these problems of domestic oil production,

as reflected in the FY 1996 budget request:
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of reservoirs. The total value is $290 million, with the private sector providing 57% of

the costs. A fourth class of reservoirs will be targeted in FY 1995. The FY 1996 budget

will continue funding for these projects and begin a new effort to apply better reservoir

management techniques to prevent marginal wells from being shut-in.

Expioratioii and Production Supporting Research (FY95- $36.1m; FY96- $41.3m). While

the field demonstration program is "buying time," the supporting research program is co-

sponsoring research into more advanced methods of producing oil. New technologies

have the potential to produce greater proportions of the oil known to exist and to locate

and produce crude oil that is currently undiscovered. Included in this program are better

ways to use thermal and chemical processes to enhance recovery, including oil that may

have been bypassed by conventional approaches. Also underway are new approaches for

studying the characteristics of a reservoir, such as microseismic mapping and the use of

nuclear magnetic resonance and cat-scan imaging, to determine how best to extract its

remaining oil.

Advanced drilling tools and techniques are also sponsored in this program. Technology

transfer is a key element, with funding provided to apply National Laboratory-developed

technology to the oil and gas industry and to disseminate information on promising

technologies to independent producers. A portion of this funding (about $4.1 million)

would be used to support the second year of the A dvanced Computational Technology

Initiative.

Exploration and Production Environmental Research (FY95- $4.8m; FY96- $7.1 m).

Stringent environmental compliance requirements could reduce domestic oil production

by as much as 500,000 barrels per day. To ensure that States, Federal regulatory

authorities, and local agencies have sufficient data to adequately assess risks before

imposing new regulatory requirements, DOE is carrying out an accelerated research and

data gathering effort.

Specific study areas include the effects of disposing of produced water and sand from oil

recovery operations and the treatment and disposal of naturally-occurring radioactive

materials. Also included is work with States, Tribes, and Federal agencies to streamline

environmental regulations and simplify compliance requirements without compromising

environmental protection.

Processing Research and Downstream Operations (FY95- $6.9m; FY96- $10m). The

1990 Clean Air Act Amendments have placed a regulatory requirement on U.S. refineries

that could total nearly $37 billion in compliance costs - $6 billion more than the entire

net worth of the refineries themselves.

More stringent regulations come at a time when the Nation is demanding higher-quality

refined products (reformulated gasoline and oxygenated fuels) while the general quality

of domestic crude oil is declining. In FY 1994, DOE began a downstream refining and
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processing research program. In FY 1996, this program will be expanded to assist the

refining industry in developing lower-cost environmental compliance techniques,

improving upgrading technology (for example, using bioprocessing to remove sulfur and

metals from heavy oils), and developing new technologies that can prevent pollutants

from forming rather than incurring the costs of cleanup.

Th? CqpI R&P Bwtgyt

The United States relies on coal for more than 22% of its total energy consumption. Economic

growth will increase production of U.S. coal by more than 21% by the year 2010. The

predominant use of this coal will be for electric power generation.

Coal generates 53% of the nation's electricity, more than double the contribution of any other fuel

source. More than 8 out of every 10 tons of coal mined in this country go to electric power

plants. Coal will continue to be the primary source of electric power for well into the next

centuiy not only in this country but for much of the worid. The United States has an

extraordinary opportunity to market new, cleaner coal-based electric power systems overseas,

creating new U.S. jobs and helping reduce the U.S. trade deficit.

Accordingly, R&D on future electric power systems is the highest priority of the three categories

in the FY 1996 Coal R&D budget:

Budget Authority in Millions

Coal Research and

Development
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Advanced Clean/Efficient Power Systems
(FY95 - $90.5in; FY96 - $73.4m)

Taxpayer Benefits: New electric power generating options that can reduce sulfur and nitrogen

oxide pollutants by 10-foId over current technology without imposing higher costs on consumers;

technologies that will allow the U.S. to keep using its most abundant and affordable energy

resource for meeting additional power demands created by an expanding economy.

Within the Coal R&D program, we have assigned our highest priority to advanced technologies

for electric power generation, decreasing other coal-related research efforts to ensure that we
maintain the pace of electric power systems development. Industry, either through individual

companies or the Electric Power Research Institute, provides an average of 28% in cost-sharing

for the advanced electric power generation R&D projects.

The reason for the high priority is that additional electric generating capacity will be crucial for

economic growth beginning early in the 21st century.

Today, few companies are building "baseload" power plants - the larger plants that make up the

backbone of the Nation's power grid. But this situation will change in the coming decade. The

current fleet of baseload plants is aging and will require replacement or repowering. Even with

aggressive energy efficiency measures, economic expansion will create the need for new power

plant construction - perhaps as much as 120,000 megawatts overall by 2010 with at least 30,000

megawatts likely to be coal -fired.

This approaching need for new power will be accompanied by new environmental standards that

have fundamentally altered future planning for power technologies.

The 1990 Clean Air Act Amendments, for example, impose a nationwide, permanent sulfur

emission cap due to take effect in the year 2000. This will create progressively more difficult

challenges for power companies to add new generating capacity to meet future electricity

demands.

Current environmental controls impose both a cost and efficiency penalty. Without new

technology, it will be difficult for generating companies to respond to increased demand for

electricity and environmental regulations without raising the cost of electricity. Given that $200

billion a year from our economy goes for the purchase of electricity, any economic penalty can

erode U.S. competitiveness and ultimately limit economic growth.

Today, however, because of more than a decade of Government-industry research, we now have

in sight a new family of technologies that can lead to a 10-foid reduction in a power plant's

emissions while, at the same time, lowering the cost of electricity and raising efficiency.
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With these new technologies, the Nation will be able to add significant amounts of new
electricity generating capacity - sustaining economic growth - for well into the 21st century

while staying under the Clean Air Act's emission cap. At the same time, electricity rates can be

kept affordable.

Moreover, these new technologies will be more efficient than today's systems, producing

electricity ultimately at 50-60% efficiencies, compared to the 33% efficiency levels common
today. Higher efficiencies mean fewer carbon dioxide emissions, reducing concerns about the

buildup of greenhouse gases and making these technologies valuable export commodities.

This new suite of advanced technologies includes:

o Advanced Pulverized Coal-Fired Systems (FY95 - $7 .5m; FY96 - $5.0m). These "low

emission boiler systems" combine the most attractive combustion and pollution control

advances into a new, original design of a conventional pulverized coal-fired boiler.

Because it closely resembles conventional hardware, the technology could gain early

market acceptance. Three industry teams currently are designing different versions of the

boiler system. DOE plans to reduce the number to one at the current private cost-sharing

ratio, or to two if additional private cost-sharing can be attracted. Currently this effort

is receiving 37% industry cost-sharing.

o High EfTiciency Pressurized Fluidized Bed (FY95 - $25.2m;FY96-$19.5m). Fluidized

bed systems are the next step up in power plant efficiency. They bum coal in a way that

permits pollutants to be reduced inside the boiler, eliminating the need for expensive

scrubbers. Pressurizing the process produces high-energy gases that allow a gas turbine

to be added (along with a conventional steam turbine), giving coal plants the same

"combined cycle" efficiency advantages as natural gas- or oil-fired systems. In FY 1996,

construction of the Nation's first "one-stop" test center for advanced coal power systems

- the Wilsonville (AL) Power Systems Development Facility - will be completed with

20% cost-sharing from industry. A 2nd-generation pressurized fluidized bed system is

slated for pilot testing at the facility beginning in FY 1996.

o High Efficiency Integrated Gasification Combined Cycle (FY95 - $27 .5m; FY96 -

$24.5m). This technology boosts power generating efficiency even more, while further

lowering emissions. The coal combustor is replaced with a gasifier and highly-effective

cleanup equipment is employed to remove impurities from the coal gas. In J^ 1996, the

Wilsonville Power Systems Development Facility (see above) will also be used to test a

variety of "hot gas" particulate removal devices - advanced devices that can remove fine

fly ash particles from the high temperature gas stream without major efficiency losses.

DOE will also complete construction of a gasifier improvement facility in West Virginia

that will test an innovative gasification technology designed specifically for 21st century

electric power generation. Industry cost-sharing averages about 20%.
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Indirectly Fired Cycles (FY95 - $11.8m; FY96 - SI 1.9m). This technology offers a novel

approach that combines a gas turbine with a coal combustor but prevents the hot,

potentially damaging, combustion gases from contacting the turbine. Instead, the gases

heat a "working fluid" that powers the turbine. This year, two contractors are continuing

the initial phase of conceptual design and preliminary R&D, while a third is testing a

ceramic heat exchanger. The next phase - engineering development - is scheduled to

begin this summer and will be continued through ITf 1996. Private sector cost-sharing

is averaging about 32%.

Advanced Research and Environmenlal Technology (FY9S - $18.Sm; FY96 - $ 12.5m).

Activities in this budget line are either critical to the success of many of the advanced

power systems or offer specific sub-systems for future power plants. New approaches for

super-clean emissions controls, such as electrochemical separation processes, are part of

this effort. Work will also be funded in FY 1996 to evaluate the release of air toxics

from advanced power plants, ensuring that the Environmental Protection Agency has

sound data to set reasonable compliance requirements. Also, this effort includes research

into recovering, reusing or disposing of carbon dioxide from coal-fired power plants and

studies to determine the most effective ways of disposing of coal wastes.

Advanced Clean Fuels Research

(FY95-$38.5m; FY96-$16.6m)

Taxpayer Benefits: The future option for ttie Nation to make liquid fuels from coal if warranted

for economic or national security.

The FY 1996 budget reduces the scope of the Federal program to develop lower-cost ways to

produce liquids from coal. At the same time, it recognizes the strategic importance of keeping

the technology base available for future use and, at the laboratory scale, maintaining the drive

toward lower costs.

Since the early 1980s, the program has achieved substantial technological progress. New
approaches have reduced the cost of making liquid fiiels from coal from $60 per barrel to $35-

$40 per barrel (all costs are based on full development and scale-up). Design and catalyst

improvements offer the prospects of reaching, or periiaps breaking, the $30 per barrel mark.

More recently, experiments have shown a new path perhaps leading to even lower costs. Mixing

waste plastics into the coal feed provide a relatively cheap source of hydrogen. In previous

processes, hydrogen has been relatively expensive, driving up the cost of the liquid product.

Using waste plastics might offer dramatic price reductions, perhaps down to $20 per barrel, while

helping to solve a major solid waste disposal problem. Included in this program are:
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Direct Liquefaction (FY95 - $9.8m; FY% - $5.1m). Direct liquefaction processes convert

coal directly into liquid fuels by adding hydrogen under heat and pressure. In FY 1996,

industry-performed research on improved catalysts and advanced liquefaction technologies

will be conducted to maintain a basic level of technological expertise.

Indirect Liquefaction (FY9S - $12.6m; FY96 - $5.8m). Indirect liquefaction processes

gases made from coal into various types of fuels, such as gasoline, diesel fuel, or

oxygenates. The major reason for the budget reduction is the conclusion of testing at the

LaPorte (TX) alternate fuels facility which, during the last decade, has produced a wealth

of data on techniques for producing a wide variety of products. Work in FY 1996 will

concentrate on smaller-scale research to develop better catalysts and to design better

reaction vessels.

Coal Preparation (FY95 - $7.2m; FY96 - $4.9m). Two major efforts will continue in FY
1996. One will investigate the potential of coal cleaning to remove air toxic-causing

impurities. For some elements, particularly mercury and selenium, pre-combustion

cleaning may be the only effective means for reducing these emissions. The second effort

involves research on more advanced physical and chemical cleaning concepts, along with

associated tests to determine the combustion characteristics of highly-cleaned fuels.

Advanced Research and Environmental Technology (FY95 - $4.0m; FY96 - $0.7m).

DOE will phase out its coal sample data base activities and its funding of the Consortium

for Coal Liquefaction Science, and reduce its efforts in advanced liquefaction catalysts.

Systems for Coproducts (FY95 - $5.0m; FY96 - $0). In past budgets, DOE had received

funding to construct a process unit to test a "mild gasification" method of producing high-

value liquids and solids, such as form coke and chemicals, from coal. The technology

is a variation of concepts successfully demonstrated in the Clean Coal Technology

Program and elsewhere. Therefore, this effort is not of sufficiently high priority to

wanant further funding.

Advanced Research and Technology Development
(FY95-$25.4m; FY96-$24.9m)

Taxpayer Benefits: New ideas tliat could offer breakthroughs for future eneigy systems, advances

in materials and equipment that could prove critical to the success of new technologies, and the

education and training of tomorrow's scientists and engineeis.

This program provides the "seed com" of our Nation's future fossil energy industry. The program

has produced important commercial successes - for example, the Microcel™ coal cleaning

technology is now a marketed technology. It has also revealed potential revolutionary scientific
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breakthroughs - such as the application of "supercritical acids" to refinery and coal processing

which earned a former Fossil Energy grant recipient the 1995 Nobel Prize in chemistry. Many
projects have also served as training ground for college and university students who will be the

country's next generation of scientists and engineers.

The Department is proposing a budget of $24.9 million for its Fossil Energy Advanced Research

and Technology Program in FY 1996, a slight decrease from the $25.4 million enacted in FY
1995. The funding would be divided between two types of activities:

o Crosscuttiiig applied researeh - A set of activities to develop the technology base for

enabling science and technology that are critical to the future development of highly-

advanced coal based power and fuel systems. These activities include: studies in coal

utilization science ($3.1m) to increase our knowledge of the principal mechanisms that

control coal combustion; high performance materials and components ($7.3m) to develop

solutions to materials barriers that might otherwise limit improvements in advanced coal

processes; instrumentation and diagnostics ($0.5m) to improve process controls for

advanced coal plants; bioprocessing ($I.Om) to apply advances in biotechnology to clean

and process coal; and university and Historically Black Colleges and Universities research

($7.0m) in which student-teacher teams work on advanced projects that span the full

spectrum of fossil fiiel use.

o Crosscutting studies and assessments - These efforts include international support ($1 .3tii)

and coal technology export activities ($1.2m) to assist U.S. industry in opening new
markets and ensure that the U.S. is benefitting fi-om international cooperative activities;

environmental activities ($2.5m) which analyze trends and issues in air and water quality,

solid waste, toxic substances and global climate change; and technical and economic

analyses ($1.0m) which support the Office of Fossil Energy's and DOE's strategic

planning and response to requests from Congress for analytical studies.

Other R&D Funding Requirements

Progiam management - To manage the Fossil Energy R&D program, the FY 1996 budget

requests $69.9 million for program direction and management support, a decrease from $72.3

million in FY 1995. The decrease is actually more prominent than these figures would indicate,

however. Just over $7.7 million of the FY 1996 request provides fiinds for the management and

operating contractor at the National Institute for Petroleum and Energy Research at Bartlesville,

OK. Previously, funding had been provided in the Oil Technology Program.

Plant and capital equipment - The FY 1996 request of $4 million for plant and capital equipment

will permit needed repairs and refurbishments of buildings at the Energy Technology Centers and

the Bartlesville Project Office. Also included in this budget is funding to maintain computer

networks between the Federal sites and to establish a worldwide connection via the Internet to

provide external audiences and potential worldwide customers with information on Federal-

industty-university programs.
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Environmental restoration - The budget also proposes $18.9 million to clean up contamination

at Federally-owned fossil energy sites and former sites of Federally-sponsored fossil energy

research. This funding also addresses compliance deficiencies associated with Federal, State, and

local environment, safety and health regulations at the Energy Technology Centers.

CooperatiTe researeh - DOE is proposing no additional funding in FY 1996 for cooperative

research activities at the University of North Dakota Energy and Environmental Research Center

and the Western Research Institute. These privately-owned centers have established excellent

research capabilities and are partners in other Fossil Energy projects. Both will be encouraged

to compete for future procurements in the same manner as other organizations.

Fuels Programs - The request of $2.7 million will allow continued statutorily-required reviews

of natural gas imports and exports, exports of electricity, and the construction and operation of

electric transmission lines that cross U.S. borders, along with other regulatory functions.

THE CLEAN COAL TECHNOLOGY PROGRAM

Taxpayer Benefits: Cleaner, more efficient teclinologies demonstrated in time for 2000-2010

utility decisions on the next fleet of power generation facilities; potential export commodities for

a global power maifcet that could approach $1 trillion in the early part of the 21st centuiy.

The FY 1996 budget request maintains funding for those Clean Coal Technology projects that

continue to have strong support from their industrial co-sponsors. Yet, it also recognizes the

likelihood that some projects may not continue and in the outyears - FY 1997 and FY 1998 -

funding will become available that could be applied as a budget offset. The current funding

profile is:

Dollars in Millions

Clean Coal Technology Program
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For every $1 invested by the Federal Government, private companies and States have contributed

$2, making the program one of the most successfully leveraged technology-development ventures

in the U.S. Government.

The program has produced significant results to date, and the benefits will escalate as the flnal

projects enter their critical testing stages. Within the last year - the first in which a large number
of projects have generated commercially-useful data - commercial sales have exceeded half a

billion dollars, supporting more than 3400 jobs. In the U.S. and woridwide, more than $9 billion

of commercial ventures have benefitted in some manner from the Clean Coal Technology

Program and its associated research efforts.

Given the tight Federal budget requirements, the FY 1996 budget requests only enough funding

to meet contract commitments accruing in that year. The program establishes specific decision

points in all Clean Coal Technology projects and specifies critical performance requirements that

must be met by the industrial co-sponsor. Over the coming months, several projects will reach

these decision points. DOE, along with its private sector partners, will critically examine the

merits of each project and whether the original purpose and financial commitment continues to

exist. Given the high-risk nature of these projects, some will likely terminate. If any project is

cancelled, the project's funding will either be used to meet the needs of remaining projects, or

will be rescinded if the funds are not needed by the program.

CONCLUSION

The Office of Fossil Energy oversees a diverse group of activities. Key among them is providing

the leverage that industry needs to develop the scientific understanding and the advanced

technologies that will supply the energy necessary to fuel our economy in the 21st century.

In all of our activities, we are committed to ensuring that real and measurable benefits accrue to

the citizens of the United States.

Speaking for all the employees of the Fossil Energy program, we are proud of our track record.

From the development of more effective polyctystalline diamond drill bits to the introduction of

fluidized bed combustors - which Power magazine called "the commercial success story of the

last decade" in the power industry - our programs have made an impact. They continue to make

an impact today. For example:

o One of our first Reservoir Class oil field projects (see page 12) has changed conventional

thinking in the Green River oil fields of Utah. Already, increased production from several

fields, due to the techniques demonstrated in our project, have produced enough new
Federal royalties to pay for the entire Class I demonstration program;
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o Our Advanced Gas Turbine program (see page 8) has already influenced commercial

turbine design. A new commercial combustion turbine - introduced a few months ago as

the world's largest, most efficient industrial turbine - uses technology for several key

components derived from the DOE development program.

o We can trace the benefits of our Clean Coal Technology Program (see page 20) and its

associated R&D to nearly $9 billion of power projects in the U.S. and overseas.

In FY 1996, if Congress approves the continued pace of our proposed R&D program, we will

continue to produce tangible results, including:

o' A new array of fracturing technologies, drill bits, and drilling systems that collectively

could save gas producers at least $300 million a year by reducing equipment costs and

reducing the number of dry holes;

o Two new advanced fuel cell demonstration units generating electricity in conmiercial

settings in California, giving prospective customers "real-life" data for market decisions;

o More than 40 oil field demonstration projects showing producers - especially

independents - ways to extend production from the Nation's most endangered reservoirs;

Completion of six more Clean Coal Technology Projects, bringing the total to 24 and

positioning the United States with the most extensive array of new environmental and

energy products of any country now competing in the global market.

At the same time we continue our investment in our country's energy future, we are determined

to find more ways to cut costs and operate more efficiently, so that we can justify every dollar

that we spend.

1 will be pleased to answer any questions Members of the Subcommittee may have.
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Mr. ROHRABACHER. Thank you very much for your testimony
today. I notice by the fact sheet that I have in front of me, that
indeed at least your part of the budget was prioritized in the sense
that there were certain areas where you decreased spending, mean-
ing in the coal area, and in other areas like natural gas, you in-

creased the spending request for this year.

Ms. GODLEY. That's right.

Mr. ROHRABACHER. And overall, your spending requests are actu-

ally a little bit lower this year than it was this year.

Ms. GoDLEY. Twenty-four percent.

Mr. ROHRABACHER. And I would like to commend you for that.

And also I would like you to prioritize and think about the areas
you would like to prioritize or the least priority items, as well as
the rest of your colleagues' testimony. And we will go back to that
during the question and answer period, but I do appreciate already
that you seem to have prioritized your budget.

Dr. O'Toole.

Dr. O'ToOLE. Thank you, Mr. Chairman.
The Committee has already heard much today about the energy

and science side of the Department of Energy. And you will hear
more about this tomorrow.
Most of my business in the Office of Environment, Safety and

Health business focuses on the nuclear weapons complex. And I am
going to try and describe to you what the Office of Environment,
Safety and Health brings to the activities of the nuclear weapons
complex.
My office comprises the principal source of expertise and experi-

ence in the technical fields that are dedicated to protecting the en-

vironment, ensuring the security of special nuclear materials and
safeguarding the health and safety of DOE workers and the public

who live near our facilities.

There are three main sources of risk in the nuclear weapons com-
plex that we have got to attend to. First of all, there is the vast

contamination that is loose in the environment around our weap-
ons sites that poses potential health threats to the off-site popu-
lations, and particularly risks to workers who are engaged in the

environmental cleanup that Admiral Guimond will talk about.

Secondly, with the end of the Cold War and the cessation of nu-

clear weapons production, the Department of Energy is left holding

some of the largest inventories of hazardous materials in the world.

When we could no longer recycle special nuclear materials into

warheads, we were left with 26 metric tons of plutonium and over

2 million kilograms of reactor irradiated nuclear materials.

Much of this is stored in places and conditions that were never
intended for long-term storage and are not safe. These nuclear ma-
terials, in addition to tons and tons of hazardous chemicals, pose
risks that we must deal with. We cannot just walk away from these

materials.

A third source of risk and threats in the nuclear weapons com-
plex are the facilities themselves. Most of these buildings and
structures were built half a century ago and their power supplies,

their ventilation systems, their electrical systems are failing and
unreliable and we have to attend to them.
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The Defense Nuclear Facility Safety Board says the nuclear
weapons complex is more dangerous now than it was even at the
peak of nuclear weapons production. And I agree with that.

I am going to try and convince you and your colleagues, Mr.
Chairman, that an investment in prevention of environment safety
and health problems is worth it today. And I think my office with
its $220 million budget, a very small fraction of the overall Depart-
ment of Energy budget, is a very good investment, well-leveraged
against these threats.

You know, Mr. Chairman, when you made your opening remarks,
I found myself in a familiar position that I confronted often as a
practicing physician of trying to convince the patient that it is

worth investing in blood pressure control, in sound diet, in exercise
before we have a heart attack, before we have a stroke, before we
have a major release of toxic materials or a major accident. So that
is the task before me today.

Ever5rthing we are doing in the Office of Environment, Safety
and Health is aimed at one or two tenets, and these are the tenets
that are empirically observed in all the major corporate entities

that have excellent environment safety and health programs. Every
good actor in the private sector shows two things.

First of all, the managers in these corporations manage health
and safety as clearly and as assiduously and as carefully as they
manage the bottom line. They analyze it, they intervene to make
their statistics better. They prevent bad things fi*om happening.

Secondly, all good performers in the private sector engage work-
ers in identifying and mitigating hazards. You have got to have the
workers on board.

Let me give you examples of how the Office of Environment,
Safety and Health is helping managers at the Department of En-
ergy manage health and safety. One of the big problems we
confront is that about half of the monies spent by all the program
offices on ES&H are buried in overhead. You can't trace it.

You can't see what it is being spent for or if it is being spent
cost-effectively. An EH management program that we put into ef-

fect with the fiscal year 1996 budget, establishes a consistent ma-
trix for ranking risks in environment safety and health arenas, and
then allows the program secretarial offices to display what monies
they are going to spend on those risks.

Simply by making obvious whether or not program budgets were
aligned with their major risks, we changed by $65 million last

spring, the investments made by defense programs in environ-

mental management. Most of this went into maintaining facilities

that were badly in arrears.

Another example of helping managers manage is the EH effort

in contract reform. We have been working very hard to set clear

expectations up front as to what kind of ES&H performance we are
going to hold contractors to, and then allowing them the flexibility

to meet those expectations any way they see fit. But that kind of

accountability is essential if the taxpayer is going to get their mon-
ey's worth out of the government's own manager-operated contracts

that make up the nuclear weapons complex.
Another area of major endeavor for my office is independent

oversight. In the past, oversight of environment, safety and health
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at DOE has concentrated on assembling long lists of
noncompliances with requirements or deficiencies in performance.
And this was accomplished via very burdensome and expensive se-
rial investigations of occupational safety, followed by security, fol-
lowed by nuclear safety, followed by industrial hygiene and on,' and
on, and on.

We have changed that. All oversight is in a single office and we
will do coherent multi-disciplinary comprehensive assessments
aimed at performance-based appraisals of the management systems
DOE has in place to control environment safety and health.
Other examples of how the Office of Environment, Saifety and

Health is developing tools to address ES&H issues and solutions to
problems. The type of work we do in the Department of Energy,
particularly the nuclear weapons complex, is changing. We are not
building bombs anymore. We are cleaning up. We are decon-
taminating facilities.

We're also losing experienced personnel, partly because there
was generational turnover in the work force and partly because we
are changing contractors and trying to get into a more businesslike
frame of doing business.
Two years ago, there was a series of very disturbing operational

incidents at Hanford Tank Farms. Our office sent out a group of
very seasoned, experienced health and safety experts to mentor and
partner with the DOE managers who were on line in the tank field.
As a consequence, the accident statistics are down in the tank

field. Changes suggested by the mentors in the way we sample the
high-level radioactive waste in these tanks has saved $1 milHon in
the past year, and we have saved $350,000 simply by eliminating
redundant radiation monitoring points, again recognized by the
mentors.
We have also tried to draw on the best industry experience in

handling our chemicals which have been a long neglected inventory
at DOE where much of the focus was on radiation. So, for example,
after doing the chemical vulnerability study to map out where our
large inventories of hazardous chemicals were and what the prob-
lems with managing them were, we partnered formally with the
Chemical Manufacturers Association, who, after Bhopal, their
members developed a responsible care program, which is a very
well-thought-out series of programs you can put in place to manage
chemicals.
And we're also working hand in hand with the Center for Chemi-

cal Process Safety, another industry trade organization, and we are
partnering, again, our DOE facilities with mentors from industry
to use the best that is out there without reinventing the wheel
every time.
The office that does this work, the Office of Worker Health and

Safety, is requesting a $4 million increase which I think is very
modest in view of what they have already done to benefit DOE.
Another office, the Office of Nuclear and Facility Safety has its

budget remaining steady. This is the office that led the plutonium
vulnerability studies and the spent fuel studies which were very
large landmark assessments that defined the ES&H vulnerabilities
associated with this material. That is defined situations and condi-
tions that could lead to unwarranted exposure of workers to radi-
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ation, releases of radiation to the environment, or exposure of radi-
ation to the pubhc.
Those studies provided a very good map for managers to then go

forth and put in place corrective action. Correct actions to address
some of these most pressing vulnerabilities. Resources were shifted,

change was made, and, in fact, we are better off now than we were
when these studies began six months ago, as a consequence of
management actions engendered by and informed by the vulner-
ability assessments.
The Office of Health Studies is requesting an $18 million in-

crease this year fi'om 63 million to 81 million. All of this money is

spent on one of two things: prevention of worker exposure to haz-
ardous materials; and secondly, support for State health depart-
ments doing studies of potential impacts of contamination from
DOE sites on surrounding populations.
We are mandated by the fiscal year 1993 Defense Act to put in

place a medical monitoring program for all current and former
DOE defense workers. This is a good idea. It makes sense. It is a
good investment to figure out what hazardous exposures are out
there and drive them down.
We spend about $20 million a year at the Department of Energy

paying lawyers to defend our contractors against suits for past ex-

posures to hazardous materials. That is not good. We should simply
avoid these exposures. We can do this. We ought to do it cost-effec-

tively.

And we have spent the past year revamping the medical surveil-

lance program to get more prevention bang for the buck. In addi-
tion, we are supporting a number of State health departments who
are engaged in epidemiologic studies and construction studies of

the potential impacts of surrounding communities from contamina-
tion at DOE sites.

This office is also responsible for some very critically important
international studies of radiation health effects. Foremost is the
Radiation Effects Research Foundation in Japan. This is the dec-

ade's long study of the health consequences experienced by the sur-

vivors of the atomic bombings during World War II.

This has been a landmark study, and it has formed the basis for

virtually all national and international radiation standards. This is

the largest single item in my budget, Mr. Chairman, and we are
suggesting that it increase slightly.

Mr. ROHRABACHER. Exactly how much is that, and how long has
this study been going on?

Dr. OTOOLE. The study has been going on since, I believe, 1951,
and we're increasing it by 2 million, from 18 to 20 million.

Mr. ROHRABACHER. Spending about that same level since 1951?
Dr. O'TOOLE. No, the treaty agreement that we have with Japan,

calls for the United States and Japan to split the costs of these
studies 50-50. So with the dollar/yen exchange rate, we are not
doing well. So our costs have actually been escalating over time
with the exchange rate.

Mr. ROHRABACHER. Okay.
Dr. O'ToOLE. We are also beginning some, I think, very impor-

tant studies in the Russian Federation of Belarus. We have em-
barked on studies following the Chernobyl effects two years ago.
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and have recently concluded agreements to study the thyroid dis-
eases stemming from Chernobyl and Belarus.
We have also concluded with other Federal agencies, an agree-

ment to study the health effects on workers and citizens 'living near
Chelyabinsk. That is one of Russia's major nuclear weapons com-
plex sites.

This study promises to be very important. Again, this is another
unique historically important database, because it is, we hope, a
chance to study the health consequences of gradual long-term expo-
sure to radiation different from the single, intense exposure to radi-
ation experienced by the atomic bomb survivors and much more
similar to the kinds of worker exposures that confront us in DOE
today.
We are asking for a slight increase in those studies by 3 million

this year, Mr. Chairman. The Office of Environment has decreased
its budget by 7 million. Some of this decrease has come in savings
that we have experienced as a consequence of reform of the way
we carry out our National Environmental Policy Act responsibil-
ities. We also provide guidance through this office to the rest ofDOE on a myriad of environmental regulations to which we must-
Mr. ROHRABACHER. How many more budget items are planning

to go through?
Dr. O'TOOLE. That is the last one.
Mr. ROHRABACHER. That is the last one. Good. Would you like to

conclude your testimony?
Dr. O'ToOLE. I think I just did, Mr. Chairman. I would be happy

to take questions.
[The prepared statement of Dr. O'Toole follows:]
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Mr. Chairman and Members of the Committee:

I appreciate the opportunity to join my colleagues today to discuss the

Department of Energy's (DOE) Fiscal Year 1996 budget request for the Office of

Environment, Safety and Health.

As Secretary O'Leary said last week in presenting the overall DOE budget,

each federal program and agency has been challenged to "do more with less." I

believe that the Office of Environment, Safety and Health has met that challenge, and

has done so in the face of the urgent need to address unprecedented hazards

resulting from more than 40 years of nuclear weapons production.

We have held our total budget request to $222.6 million, a level that is actually

slightly below our FY '93 level of funding. We have been able to keep costs down

largely because of efficiencies realized as part of a reorganization that consolidated a

host of administrative functions (e.g., travel, training), reduced redundancies that

developed when new functions were brought into our organization, and reduced our

reliance on contractors.

THE OFFICE OF ENVIRONMENT, SAFETY AND HEALTH

Like any first-class corporation that would oversee tens of thousands of

employees in a diverse set of activities, the Department of Energy maintains an

independent office dedicated to the prevention of disease and Injury of its workers.

The Office of Environment Safety and Health is the single office in DOE with such a

mission, charged with protecting the health of DOE employees and citizens living near

its facilities, as well as the environmental integrity of some 2.3 million acres of land

and 120 million square feet of DOE-owned buildings.
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Consequently, we define ourselves as DOE's "corporate resource." The Office

of Environment, Safety and Health is made up of skilled professionals with diverse

backgrounds in public health, industrial hygiene, industrial safety, risk management,

construction safety, nuclear safety, epidemiology, and environmental engineers. Our

job, as an organization, is to leverage that talent throughout the DOE to make DOE

and its facilities safer places to work.

Like a first-dass corporation, our mission is to provide managers with the tools

they need to fix problems and become stronger managers for safety. For example,

over the past 18 months we conducted a series of "vulnerability" assessments - on

Plutonium, on spent fuel, and on hazardous chemicals ~ that I will later describe in

more detail. Before these studies, DOE management knew of recurring incidents in

these areas, but had no clear pathway that described exactly where or how serious

the hazards were. These studies not only dramatized safety and health concerns for

management, they have acted as road maps for management and have been

instrumental in redirecting attention and resources toward the most urgent

risks. A second example is the three-year budgeting plan for environment, safety and

health. Last year, for the first time, we were able to present DOE managers with a site

by site analysis of where their safety and health dollars were being spent. Such data

is generally in the unseen details of program budget overhead. This system moved

significant resources to previously unfunded safety and health activities, changes that

you can see reflected in the budgets being presented by my colleagues here today.

Another critical function of a first-class corporate safety and health office is to



231

4

engage workers in protecting their own safety, such as our efforts to promote work

planning. This process entails a team approach whereby the line supervisor works

with safety and health professionals, as well as the workers themselves to identify

safety issues before work begins. Effective treatment of worker protection issues in

work planning not only contributes to prevention of injuries and illnesses, but also

saves money and time. All of the Department's serious "Type A" accidents have been

linked to deficient work planning.

INVESTING IN ENVIRONMENT, SAFETY AND HEALTH

I believe, Mr. Chairman, that it is important to look at our efforts in environment,

safety and health as investments that will pay off again and again not only in terms of

lives saved and injuries prevented but also in terms of federal tax dollars saved.

Consider the following activities, each of which is supported by the Office of

Environment, Safety and Health:

Property implemented hazard identification worker medical surveillance

programs can detect or diagnose symptoms early and allow us to intervene to

prevent disease, potentially saving taxpayers millions of dollars in avoided

lawsuits and health care costs;

o Focused work planning, mentioned eariier, can avoid lost production and worker

compensation claims. In a 1993 fatal accident at DOE's Hanford site, for

example, a worker was directed to open a valve on an active steam line in an

underground concrete pit. Although pressurized steam at 350-degrees

Fahrenheit was present in the piping, no effort was made to address the
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possibility of a steam release in the enclosure. Such a release did occur due to

an overpressurization phenomenon known as "water hammer" while the worker

was opening the valve. In addition to the individual's death, more than $5

million and significant delays in operations were caused by the accident.

o In a similar program focused on maintenance at the Hanford tank farms,

improved work planning not only strengthened safety and health considerations,

it led to a three-fold increase in the number of corrective maintenance actions

completed per month. The cost savings for this program alone is expected to

be substantial.

o A training program being developed for hazardous waste cleanup workers, that

is better preparing them for the hazards they will face, is estimated to save tens

of millions of dollars once final guidance is issued.

We have put in place an organization and a budget designed to leverage the

talent in the EH organization to most successfully meet our goal of making DOE

facilities safer for the employees who work there and the communities that live around

our facilities. Our fiscal year '96 budget request reflects a balanced and fiscally

prudent strategy for meeting that goal.

FACING UNPRECEDENTED HAZARDS

When we came into office two years ago with the mission of protecting health

and safety at DOE facilities, we faced an unprecedented set of challenges. As a result

of more than forty years of nuclear weapons production in a vast research, production

and testing network, we confronted the safety and health hazards and environmental
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contamination left behind as a legacy of the Cold War. We found nationwide mistrust

of our competence and doubts about our good faith. We heard from the Defense

Safety Board, created by Congress in 1989 to oversee nuclear safety at DOE, who

told us that the DOE complex was dangerous and getting more dangerous every day,

and who criticized us across-the-board for a lack of work planning. We faced

whistleblowers, lawsuits, sharp shifts in mission coming with the end of the Cold War,

tremendous environmental contamination, aging, pooriy maintained facilities, and an

insular culture largely ignorant of modern health and safety hazards.

Our office recently completed three "vulnerability assessments" that together

present a vivid snapshot of these hazards and the challenge of that commitment. (A

vulnerability is a condition that could lead to unnecessary or increased radiation or

chemical exposure of workers, the public, or release of radioactive or hazardous

materials to the environment). These studies showed us that DOE today harbors the

largest inventories of hazardous materials in the worid.

o When the Gold War ended and nuclear weapons production was brought to a

halt, much of the plutonium that had previously been recycled into new

warheads was left in containers, facilities and circumstances not well-suited for

safe long term storage. There are now about 26 metric tons of plutonium

throughout the DOE complex, not including the amounts contained in

assembled and disassembled nuclearweapons. These materials may, in some

cases, pose significant hazards to workers, the public, and the environment.

DOE owns and is housing more than two million kilograms of spent nuclear fuel
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and other reactor irradiated nuclear materials, much of it stored in conditions

that are not suitable or safe in the long temri.

DOE operations in both our civilian and defense facilities over the past several

decades have left a serious legacy of safety problems associated with storage

of hazardous chemicals -- problems that threaten unplanned chemical

reactions, worker exposures or environmental releases.

In addition to these hazards, many workers will be working in aging and

deteriorating facilities that are themselves hazardous as evidenced by two deaths at

the Hanford site, one due to a worker falling through a decrepit roof, another from a

water hammer event involving an old and brittle steam valve. We lack reliable data for

many of these facilities, such as how buildings were constructed, the nature of past

uses, inventories of hazardous materials, or the status of electrical and ventilation

systems.

This is not a legacy from which we can walk away. We are committed to

responding to the health and environmental challenges left as a legacy of the Cold

War, and we are committed to protecting the workers who will carry out that task. And

we know that the best way to achieve that goal, for the benefit of both the DOE

workforce and the taxpayer, is to focus on prevention and responsibility. We view

our role in the Office of Environment Safety and Health with some urgency, and we

take seriously our commitment to leverage every available resource to meet our goal

of boosting safety at DOE facilities. I would now like to turn to a brief description of

the functions of the Office of Environment Safety and Health and a discussion of some
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of our key activities in Fiscal Year 1996.

RATIONALIZING REGULATIONS

The Office of Environment, Safety and Health is commited to reforming the way

we conduct internal regulatory activities. Through a process known as "binning," we

are separating the environment, safety and health requirements from some 50 DOE

directives from policy, guidance and technical standards and identifying overlapping,

conflicting and redundant requirements. Through this process, we will significantly

reduce the number of orders and directives our contractors must comply with. We

expect that this process will improve safety and reduce costs. This effort is underway

and is expected to extend well into Fiscal Year 1996.

INDEPENDENT OVERSIGHT

The Office of independent Oversight is responsible for providing the Congress,

the Administration, and the public an accurate and comprehensive understanding of

the effectiveness, vulnerabilities, and trends of environment, safety, health, and

safeguards and security programs at all DOE sites. This is accomplished through

appraisals which evaluate hazards associated with DOE operations and facilities. The

Fiscal Year 1996 budget for oversight activities is $24 million.

These appraisals are conducted to ensure proper protection of the environment

public and worker health and safety. Once these audits are completed, the results are

rapidly communicated to program managers. The office includes site residents who

are our "eyes and ears" at each of the sites and provide continuous, day-to-day

surveillance effort
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The purpose of our oversight program at the Department of Energy is to

provide managers with an important tool - an independent and unbiased view of how

well they are doing in managing for health and safety.

In FY' 96 we plan to conduct an additional six comprehensive profiles, four

audits of safeguard activities, and five special reviews focused on single issues, such

as radiation protection, that crosscut various sites.

We believe we have developed an approach to oversight that is much improved

over previous efforts that were dispersed across several offices and focused on single

issues at a time. Today, all field appraisal and audit functions reside in one office that

reports directly to me, ensuring true independence from programmatic responsibilities

or other functions of the Office of Environment, Safety and Health.

LEVERAGING EXPERTISE TO PROTECT WORKERS AND THE PUBLIC

As I mentioned earlier, the Office of Environment, Safety and Health houses the

Department's technical expertise in the full range of environmental, safety and health

professions. To meet our commitment to the thousands of workers and make DOE

operations safer, we will need to take full advantage of these resources ~ both in our

own organization and in the various DOE programs. Our office needs to be a

"corporate resource" leveraged throughout the Department to help federal program

managers formulate workable actions and solutions.

Worker Health and Safety. We have several initiatives underway in our Office

of Worker Health and Safety aimed directly at improving safety and health practices at

our field sites. Once again, the goal of this assistance is to provide program managers
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in the fteld with the tools they need to effectively manage safety and health functions

and give the workers who are on the line the skills they need to protect their safety.

The fiscal year 1996 budget for these activities is $29.4 million.

The Office of Environment, Safety and Health established a mentoring program

in 1993 to help improve safety and health performance at the Hanford High-Level

Waste Tank Farms following a series of operational events that indicated pervasive

problems in both management and conduct of operations. In this program,

environment, safety and health experts from DOE Headquarters are paired with

managers, supervisors or employees in the field. Based on sustained and measurable

success at the tank farms, the program was expanded to provide additional assistance

to other Hanford facilities. FY 96 mentoring activities will be conducted at the Idaho,

Oak Ridge, Pantex, Femald and Savannah River sites.

While we were confident that the mentoring program would deliver significant,

quantifiable improvements in safety and health performance, we frankly were not

expecting to see the mentoring program pay off in terms of identifying innovations and

improvements that have saved millions of dollars. At Hanford, for example, waste

characterization mentors proposed changes to core sampling systems that will allow

the samplers to be decontaminated and reused, with potential cost savings between

$750,000 and $1.25 million. Radiation protection mentors helped analyze radioactivity

monitoring requirements and were able to eliminate numerous sample points, saving

another $350,000. We fully expect that this level of savings will be duplicated at each

site.
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In partnership with the Office of Environmental Management, we have initiated

a program aimed specifically at protecting workers involved in hazardous waste

activities at DOE sites. The goal is to clarify application of wprker safety and health

standards at cleanup sites to assure their effectiveness, improve eficiencies, and save

money. The program takes broad performance objectives and translates them into

clear and consistent guidance for use at DOE sites across the nation. Effective

industry programs are modelled and then field tested in pilot applications. Facing

complex technical challenges and uncertainties, we are teaming our resources and

drawing on industry experience to create an integrated, comprehensive and standards-

based worker health and safety protection program.

Another key activity is the implementation of our exposure assessment model.

As part of effective work planning, a process that identifies, evaluates, and acts upon

workplace hazards is essential. The root cause of most fatalities and serious injuries

at DOE sites has been identified as inadequate safety considerations in work planning.

To address this generic weakness, we have in place collaborative efforts at several

DOE sites to develop model approaches that will demonstrate how supervisors,

workers, and safety and health professionals can more effectively plan work and

increase safety. Pilots are underway at Hanford and Rocky Flats, and we expect to

announce a third site shortly.

In response to issues identified in our Chemical Vulnerability Report mentioned

earlier tied to the use, storage and disposal of hazardous chemical and other agents,

DOE is implementing a program with a goal to attain a level of safety equal to that of
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the leading chemical companies. As part of that program, our office is developing

improved guidance for field offices, training program managers in process safety

management, and benchmarking DOE performance against experienced companies in

private industry. We have partnered with the leading private sector organizations, the

Chemical Manufacturers Association to share their guidelines for environment, safety

and health programs and the Center for Chemical Process Safety of the American

Institute of Chemical Engineers to access its chemical engineering and safety

expertise.

The Department also supports a voluntary protection program (VPP) for

occupational safety and health modelled on a private industry program. The objective

of the "VPP" program is to have DOE contractors voluntarily achieve established

management goals that result in a safer workplace, and benchmark programs against

the more progressive companies in private industry. To date, DOE contractors have

partnered with AT&T, Freeport chemical, Dow, Monsanto, and Mobil.

Assuring Safety at Nuclear Facilities. Our FY '96 budget for nuclear safety is

$23 million. The Office of Nuclear and Facility Safety carries out an integrated

program that involves analysis of facility operations, assistance to program managers

responsible for nuclear safety assurance programs, and the development of policies

and standards.

The vulnerability studies I mentioned at the outset of my testimony are an

excellent example of how technical expertise in EH can be leveraged throughout the

DOE complex. Each study has been accompanied by a management acfion plan that
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maps out a site-by-site strategy to eliminate existing vulnerabilities and prevent their

recurrence. We are now working with the responsible program managers to implement

these corrective action plans which span several years. We will begin a fourth

vulnerability study on highly-enriched uranium later this year.

The highly-skilled technical experts in the nuclear safety office work with

program managers to improve their strategies and help ensure safety. For example,

we recently completed a 30-day assessment of the safety risks associated with

proposed operation of a nuclear processing facility at Savannah River, at the request

of the Office of Defense Programs. Using our staff in conjunction with nationally-

recognized experts, we evaluated the whole series of risks associated with

reprocessing stored fissile materials. In FY 1996, the office will provide technical

support for nuclear safety activities at several of the Department's nuclear sites, and

continue to systematically feed back nuclear operating experience to safety managers

at DOE sites.

The nuclear safety office is also staffing a Department-wide standards program

that is moving the Department toward a standards-based culture. The Department, as

it has evolved from the AEC and the need to protect national security, relied upon

"expert-based" culture for nuclear safety. This approach compartmentalized our

nuclear facilities so that each facility used a unique approach based on their best

technical judgement.

Such an approach does not allow the consistency needed for effective

management control and assurance that operations are being conducted safety.



241

14

Standards -- as they exist in the private sector - define what it takes to work safely on

specific operations and identify procedures that ensure safety. FY '96 activities will

include a continuation of the standards development process along with the conduct of

workshops and other efforts to communicate the new standards to DOE management

in both headquarters and the field.

The nuclear safety office is also leading the Department's implementation of the

Price-Anderson Act Amendments of 1988, which requires DOE to impose civil

penalties on its indemnified contractors for nuclear safety violations of Price Anderson

rules (as is the case with the private nuclear industry). Because existing DOE orders

were not enforceable as written, the department is now undertaking formal

rulemakings for all Price-Anderson enforceable rules as required by the Administrative

Procedures Act. These rules will be tools for holding DOE contractors accountable for

good safety practices; as such they are an important element in DOE's overall effort to

instill the accountability and managerial effectiveness found in the best private sector

businesses. We have already issued two such rules, and plan to issue an additional

ten in May of 1995. This activitivity will continue through fiscal year 1996.

ASSURING THE HEALTH OF DOE WORKERS AND COMMUNITIES

The single program area for which we are proposing a budget increase this

year is for our Office of Health Studies, with a total FY 96 request of $80.7 million.

This budget request reflects our commitment to promote and to protect the health of

all DOE workers as well as the health of the communities that have hosted our sites

throughout more than forty years of nuclear weapons production.
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The Office of Health Studies sponsors projects and studies domestically and

abroad to increase our understanding of health threats related to radiation and the

nudear arms industry. Understanding health effects on populations is the basis with

which we design strategies for prevention of illness.

We are also working with various stakeholders to design an effective program

that would address the health needs of former workers, as mandated by the 1993

Defense Act. Our objective is to put together a monitoring program which is both

scientifically credible and cost-effective. We are currently laying the groundwork to

obtain the assistance of experts within and outside the federal government.

As the statute requires, we have negotiated a memorandum of understanding

with the Department of Health and Human Services, and we have invited participation

of the National Academy of Sciences, the National Council on Radiation Protection,

and the American College of Occupational and Environmental Medicine. We are

planning to involve experts and other key stakeholders in a facilitated process to

critique and discuss a strawman proposal for a monitoring program that we will

develop over the next several months. '
'

This is both a complicated and controversial task. Whatever the final program,

the issue of medical surveillance of former and current workers will have dramatic

budgetary consequences in the coming years.

Through State Health Agreements entered into by previous Administrations, we

provide grants to states hosting DOE facilities to determine^ the impact of operations of

these facilities on the health of the surrounding communities. California, Colorado,
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Florida, Idaho, New Mexico, South Carolina and Tennessee have received grants

through this program. Funded projects include epidemiologic studies that follow

patterns of disease occun^ence in populations and the factors that influence these

patterns, environmental dose reconstruction studies that estimate the radiation doses

received by populations based on environmental data, and the development of tumor

and birth defects registries that record individual disease occurrences to provide the

data necessary to draw conclusions about the health of a population. All grant

applications are reviewed by peer experts external to the DOE.

The Epidemiologic Surveillance Program tracks illnesses and injuries among

workers at DOE sites. Ten DOE sites are currently involved: Drookhaven National

Laboratory, Fernald Environmental Management Project, Hanford, Idaho National

Engineering Laboratory, Pantex Plant, Rocky Flats Plant, Sandia National Laboratory,

and Savannah River Site. Approximately 65,000 workers are being followed. Data

analysis determines rates of illness and injury among the current workforce to identify

the workplace conditions that may pose a health threat. Surveillance data are shared

with workers, occupational physicians, labor unions, DOE management and other

government officials. The reports are in DOE public reading rooms and soon will be

electronically accessible through the Internet.

To fulfill our responsibility for determining human health effects associated with

working at or living near DOE facilities, DOE has established an external epidemiology

program through a Memorandum of Understanding with the Department of Health and

Human Services and its Center for Disease Control and Prevention. Current projects



244

17

include: epidemiologic studies of employees, environmental dose reconstruction

projects and studies of childhood cancer in communities near DOE sites.

Our international health studies program fqcuses on collaborative govemment-

to-government research efforts with other nations. The largest single item in our

overall budget is funding for the Radiation Effects Research Foundation, the

organization that conducts long-term research on the health effects of our bombing of

Hiroshima and Nagasaki. The private, nonprofit Japanese foundation was established

in 1975 and is supported equally by the Government of Japan and the Government of

the United States. These studies have provided the principal basis for all current

international radiation health standards that set limits to exposure levels in a wide

range of occupational and clinical settings. Life-span studies of atomic bomb survivors

and their children have formed the foundation of our currently knowledge of the cancer

and non-cancer health risks from radiation exposure.

In 1988, the U.S. and the former Soviet Union initiated collaborative studies on

radiation exposure health effects from the Chernobyl nuclear reactor accident of April

1 986. Studies are focused on the health and environmental consequences of the

accident in the regions of Ukraine, Belarus, and Russia.

In January 1994, the United States and the Russian Federation signed an

agreement to conduct a joint research program on the health and environmental

effects of radiation. This program is likely to fill in critical gaps in our understanding of

the risks associated with radiation exposure, and will be directly applicable to the

thousands of workers who will be engaged in environmental cleanup. at nuclear
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fadlrties in flie United States.

Inital research will focus on community and worker population studies near a

fonner weapons production fadlity in the Ct'telyfetna*. region one of the wofWs most

sjgnificantty contaminated areas. This data wrU provide an important opportunity to

determine the risks associated with chrornc kjw-level exposures to radiation ar>d to

compare it to risk estimates prevkxisly obtained from populatkjns acutely exposed to

radiation.

A COMMITMENT TO ENVIRONMENTAL QUALITY

On the surface, otr Pr' "96 budget request for environmerrtai programs reflects

a reductkxi from $14.2 mBlion to $7.2 mSkxi. This budget request however, reflects a

robust program that wifl protect environmerrtaJ quality throughout the DOE comptex.

Part of the cost savir>gs results from a 1994 reform that streamlined the

process by whkrh the Departmem impien>ents tt>e Natkxial Environmeniai Poicy Act

(NEPA). Under the new procedure, many dedskxi points have been decerrtrafized to

program offk:es and, as a resLtft, the process has functioned more effkaently, at less .

cost, and has been more useful to both DOE dedsiorvnakers and the puUkx

A recent success story from out NEPA reftxm efforts Is tf)e just-compteted

Envirof>mental Impact Statement for the F-Canyon at Sav»inah River. The entire

process was completed in just ten months, compared to the more than two years it

would have taken under the prevkxis system.

NEPA Poi>cy and Assistance Our NEPA office supports the Department's

proposed actxxis by asscinng compliance with the NEPA and reiated environmeniai
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requirements that are necessary prior to project commitment. FY 1996 activities are

expected to include planning for a significant number of major NEPA actions, including

50 environmental impact statements, 100 related NEPA documents and a thousand

other NEPA-related actions; support for four major programmatic EISs (Environmental

Management, Tritium Supply and Recycling, Stockpile Stewardship, and Fissile

Material Disposition); support for five to six site-wide EISs; NEPA-related policy,

guidance and assistance; and development of training materials to improve efficiency

and ensure consistency of delegated and nondelegated NEPA reviews.

Environmental Policy and Assistance The purpose of this program is to

develop Department-wide environmental protection policies and complex-wide

strategies that will protect the public and the environment and attain environmental

compliance with internal and external laws. The program also assists the Department's

program and field offices understand and implement environmental requirements and

averting oncoming environmental compliance problems.

Expected FY 1996 activities include the development of a DOE position on 45

rules; issuance of 20 policy and guidance documents and five related workshops;

support for compliance tracking, analysis, and reporting; and technical assistance for

environmental justice, risk assessment, and modelling activities.

Mr. Chairman and Members of the Subcommittee, that concludes my prepared

remarks. I would be happy to answer any questions.
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Mr. ROHRABACHER. Thank you very much.
Let me note that in your testimony you suggest that your budg-

et—total budget request is $226 miUion—excuse me, $222.6 mil-
hon. And that is below the request that you made for fiscal year
1993. I am not—what is it in relationship to 1995?
Dr. O'TOOLE. 1995 was 199.8.
Mr. ROHRABACHER. And the area, however, in the area of this

Subcommittee's jurisdiction, the request is actually increasing from
$143 million to $166 milHon. That is the area within our area of
jurisdiction, although, I recognize that you have to deal with the
budget that goes through several jurisdictions. And I do applaud
you for, obviously, keeping control of the growth of spending, and
actually keeping down certain elements that might have increased
the level of spending under your own authority.
With that said, when we come back, if there are some areas that

you would like to tell us are your priorities versus your least prior-
ities, we would like to hear that from you as well. Although, I will
have to admit, that after hearing your testimony, it is clear that
of the three people who have testified today, you are dealing with
areas where people's lives are at stake and go to a very—not just
the well-being of the country, but people's lives would be at stake
if you weren't doing your job. So I appreciate that very much. And
I would like to go on to Rear Admiral Guimond.
Mr. ROEMER. Mr. Chairman, if we could, I would suggest as a

junior member on the Minority, without a whole lot of power
around here, just make a suggestion. I know you generously and
fairly applied the five-minute rule to all of us yesterday and we
were limited to five minutes for questions.

If we could remind the witnesses to try to stick to the five min-
utes so that we can get to our questions in a timely fashion. We
had a good turnout here and I know we are anxious to engage the
witnesses in a friendly fashion with some, hopefully, good ques-
tions.

Mr. ROHRABACHER. Mr. Roemer, your point is well taken.
I would also like to say that it is much easier for those of us on

the Committee to review the scope of what you would like to
present to this Committee, if your testimony is in our hands ahead
of time. And that wasn't the case with every one of the witnesses
today. So, Admiral, if you could keep Mr. Roemer's admonition in
mind and move forward. And I think the Chair will agree with my
colleague from Indiana.
Admiral GuiMOND. Yes, thank you, Mr. Chairman. I will do my

best to keep it quite brief, perhaps even under five minutes.
I appreciate talking to you about the Department of Energy's En-

vironmental Management program, particularly our technology de-
velopment efforts. I have got a lengthy statement which I will sub-
mit for the record, and I will summarize that here now.
Today, I want to describe our overall Environmental Manage-

ment program, but within that, and what is under the jurisdiction
of this program here—the '96 technology development budget re-
quest. I would like to talk about the technology development work
conducted by our program, and then a little bit just briefly on the
nondefense activities which are conducted by our program, which
you also have coverage over.
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Now, the Department of Energy environmental budget request to

really understand that, you have to understand, I think, the overall

scope of our program. Our program is clearly the cleanup program
in the Department, but it is more than just that. We're faced with
unprecedented challenges.

Dr. O'Toole talked about a number of true safety and health con-
cerns there. We are the ones that are directed to carry out and
manage those concerns.

We are faced with, for example, the threat of explosions in hun-
dreds of tanks that are filled with highly radioactive waste. We
need to get on with decontamination and decommissioning of the
largest buildings in the world, many of which are contaminated
with radioactive and other hazardous materials.
We need to find ways to safely store over 3,000 tons of spent nu-

clear fiiel, deteriorating currently in pools, and some have sat there
for 30 years or more. We need to find ways to stabilize and safe-

guard over 26 tons of plutonium scraps and residues in every type
of container imaginable, in liquids, in metals, powders and residues
throughout many, many different buildings throughout the com-
plex.

To many of these questions, we really don't have answers today.
We need to have the successful development of effective and afford-

able technologies, and innovative ways for collecting data charac-
terizing the problems and getting on with solutions. The Environ-
mental Management program also, in addition to these things, has
to take care of the infrastructure of the buildings and the sites.

We have these site management responsibilities, including road-
way maintenance, fire departments, utilities, security, everything
that it takes to keep a site active and going while we are doing the
cleanup and decontamination activities.

We believe we're making significant strides in reducing the envi-

ronmental public health risks fi'om 50 years of nuclear weapons
production. And I will just illustrate a few. For example, we have
cleaned up 16 former nuclear weapons and industrial sites and 14
sites associated with the uranium mining and milling.

We have made enhancements in a number of our buildings so

that they no longer pose a p5rrophoric hazard that they did because
of plutonium being around. And we have remediated 5,000 private
and public properties contaminated with uranium mill tailings.

And we have recycled 16 million pounds of scrap metal.
My written statement describes each of the four major environ-

mental management programs and the associated budget require-
ments, as well as a substantial changes in work force restructuring
that is being undertaken to be more productive Eind efficient.

We are dramatically changing our way of running environmental
management. Compared to our '95 funding levels overall, our over-
all fiscal year 1996 request is about 4 percent less. The actual
numbers might appear a little bit larger because we got transferred
a big block of activities from defense programs, but in all, we have
got less money to deal with this year.
Over the next five years, we're actually taking a cut in excess of

approximately $4.4 billion fi*om our projected targets. To accom-
plish this, we are incorporating major improvements in productiv-
ity and the need to ensure that our agreements with States and
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EPA are based on reasonable cost-effective approaches and sched-

ules.

Technology development is one of those areas that we're looking
forward to improving our efficiency and effectiveness, so that we
can accomplish this daunting task with less money throughout the
future years.

In the fiscal year 1996 budget request, for technology develop-

ment is $390 miUion—$390.5 milHon. This is 27 milHon less than
the fiscal year 1996 request was.

This request reflects a vital role the program plays in improving
efficiency and effectiveness in environmental management oper-

ations. We're maintaining the Technology Development program
reasonably stable, despite significant overall program cuts, because
we recognize it is the key to our future success and savings.

In addition to our Office of Technology Development projects, we
conduct other technology activities through a number of programs
in environmental restoration, safety management, nuclear mate-
rials and facilities stabilization. These activities invoke applied re-

search and development and are integral to our ongoing environ-

mental management activities. Together, these other programs,
plus the 390 million in the technology development area, comprise
approximately $900 million.

What I would like to get on to now is a brief description of how
we focused our Environmental Management Technology program
and what our goals are. The program is really driven by three over-

all goals: First, to reduce the costs of environmental projects; two,

reduce the risks from environmental contamination; and three, to

find solutions from environmental problems where solutions do not
currently exist.

This is a fairly significant daunting challenge, because right now,
we find that a lot of the activities are being done with very, very
crude approaches, digging a lot of dirt and moving a lot of things

in that respect, and we really need to make significant improve-
ments.
We have dramatically changed the way we run our Technology

Development program. We are now going into focus areas, those

areas of high priority for us, to be able to put the resources to those

kinds of things that we believe are going to have the greatest pay-
off for reducing risks and improvements. I will summarize these.

The first focus area is mixed waste characterization treatment
and disposal; the second area is radioactive waste tank remedi-
ation; the third area is contaminated plume containment remedi-
ation; the fourth is landfill stabilization; and the last is facility

transition and decommissioning and final disposition. With these

particular areas, we will be able to get dramatic improvements all

the way.
The last summary is relative to our nondefense activities. We

conduct a number of things in the account dealing with nondefense
activities.

These are basically our Uranium Mill Tailings program and our
program to deal with old Meinhattan base sites. These are ones
that need to be restored and they are often located throughout the
country in communities, not at the defense installation. We are try-
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ing to make sure that we deal with public health issues as rapidly

as possible in those.

Thank you very much.
[The prepared statement of Admiral Guimond follows:]
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February 14, 1995 Hearing

Mr. Chairman, and Members of the Committee, I appreciate this opportunity to

appear before you to discuss the Department of Energy's Fiscal Year 1996

budget request for the Department of Energy's Environmental Management (EM)

program.

In my testimony, I will:

• Begin with some background of the Environmental Management program and

describe the challenges we still face;

• Discuss some of the new prograa initiatives and progress to Improve our
managerial and financial control; and

• Present an analysis of the budget requests for each program area,

explaining the major activities, accomplishments and priorities for each
program.

I. INTRODUCTION

To understand the Environmental Management budget request. It Is necessary to

understand that the scope of the program Involves far more than Just

"cleanup." Our responsibilities and challenges Include: how to reduce the

threat of explosion of tanks filled with highly radioactive waste; how to

decontaminate and decommission some of the largest buildings In the world,

which are contaminated with radioactive and other hazardous materials; how to

safely store almost three thousand tons of spent nuclear fuel, some of which

has been in pools for over 30 years and Is now corroding; and how to stabilize

and safeguard 26 tons of plutonlum scraps and residues -- enough to make
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several thousand thermonuclear warheads while protecting the safety and health

of our workers and the public In coanunltles around our sites. Answers to

any of these questions rely on the successful development of effective and

affordable technologies and Innovative methods for data collection.

Furthermore, the Environmental Management program has extensive site

management responsibilities consisting of a wide range of activities Including

fire safety, utilities, roadway maintenance, and security.

The Department of Energy's Environmental Management program Is making

significant strides In reducing the environmental and public health risks and

hazards from more than fifty years of nuclear weapons production, testing, and

research. For example, we have:

• Made safety Improvements to Building 707 and begun to stabilize
Inventories of pyrophoric plutonlum at the Rocky Flats Plant In Colorado
In FY 1995. This material poses a fire hazard since, under certain
conditions, plutonlum Ignites In air.

• Received 153 spent nuclear fuel elements of United States origin from
foreign research reactors. Accepting these fuel elements helps support
the Nation's nonprollferatlon policy since they contain weapons-usable
highly-enriched uranium.

• Decommissioned 100 facilities across the complex;

• Safely transferred 199 spent nuclear fuel elements to safer storage
facilities In Idaho.

• Developed, Installed, and operated a pump that has virtually eliminated
the threat of explosion In a high-level waste tank at our Hanford site;

• Cleaned up 16 former nuclear weapons and Industrial sites and 14 sites
associated with uranium mining and milling since 1989;

• Remediated 5,000 public and private properties contaminated with uranium
tailings since 1989;

• Treated 2.4 billion gallons of ground water and 1.8 billion gallons of
surface water since 1989;
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• Recycled 16 million pounds of scrap metal;

• Safely transported one million tons of hazardous materials In 140,000
shipments since 1989; and «

.

• Saved over $115 million through the use of new technologies.
•f.

The Environment Management budget request for FY 1996 Is $6,592 billion. This

request reflects an increased commitment to resolving these environmental and

safety problems as iiell as a commitment to change the way the Department has

historically done business. Our request Includes approximately $843 million

for newly added responsibilities for FY 1996: management of the Savannah

River Site in South Carolina, the Hound Site In Ohio, and the Pinellas Plant

In Florida and thousands of other high risk facilities. The base budget, not

including this additional scope of work, for Waste Management, Environmental

Restoration, Nuclear Materials and Facilities Stabilization, and Technology

Development activities is actually four percent ($235 million) less than the

amount enacted In FY 1995.

To make up for these real budget reductions, we must continue to be smarter

about the way we operate through streamlining our contractor workforce,

reductions in Indirect and overhead labor costs, contract reform, and

privatization. For example,

• We are hiring 1,600 experienced project managers, cost estimators,
safety and health professionals, and environmental engineers to provide
greater accountability and oversight at our sites. In return for
additional staff, field office managers have committed to specific
productivity savings.

• We are renegotiating 30 billion dollars worth of contracts to Include
greater Incentives for outstanding performance and to ensure that the
contractors take on a larger share of the risks associated with doing
business.
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We «re reducing the number of contractor employees by a total of 17,508
•- about 34 percent -- from FY 1994 to FY 1996. We are downsizing our
workforce In accordance with Section 3161 of the Defense Authorization
Act of 1993, which was to mitigate adverse effects of such layoffs. In

making these cuts, we have tried to the extent possible to be equitable
across our sites. However, there are particular sites where significant
productivity Improvements were possible due to past Inefficient
operations. The Rocky Flats Plant In Colorado and the Idaho National
Engineering Laboratory are taking about 35 and 30 percent reductions of
their total workforce, respectively; the Hanford Site In Washington and
the Savannah River Site In South Carolina are reducing their workforce
by 26 and 22 percent, respectively.

With these cost savings, we believe that our program will be able to meet Its

legal commitments during FY 1996, with a few exceptions that we have already

begun working with State regulators to resolve. However, after this fiscal

year, even with continued productivity savings that are expected, there will

be a gap between available resources and costs. We have begun and will need

to continue to work cooperatively with states and other stakeholders to bridge

this gap through voluntary restructuring of compliance agreements.

To help shape a smarter, more productive program, we are responding to

Congressional requirements by developing analytical and Informational tools:

• Baseline Environmental Management Report (BEHR) will be submitted to
Congress at the end of March, with the first comprehensive look at how
much this program could cost, based on differing assumptions about land
use.

• Risk Report will be submitted to Congress In June. While we're making
progress in this program, we realize that we must have a better
understanding of the risks and how those risks are reflected in our
compliance agreements. This report presents an evaluation of the risks
to the environment, workers and the public posed by Departmental
facilities that arc currently subject to compliance agreements.

• Environmental Manaoement Annual Cost and Variance Report to Congress
describes progress by the program across the country at our sites,
Including cost and schedule performance information.
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Also, we have produced documents that aid public understanding of the program

Internal performance analysis:

• Closlno the Circle on the Splitting of the Atom provides a comprehensive
view of our program •- the environmental legacy of nuclear weapons
production and what the Department of Energy Is doing to address the
associated problems. We believe that through this book, we can engage
policy makers and the general public more effectively and thus make
greater progress on these challenging Issues.

• internal Quarterly Performance Report shows progress relative to
nllestones. This management tool helps the program run more like a

business, charting progress against strategic plans and aiding In

Identifying productivity Improvement opportunities at sites.

Even with the productivity savings and the use of these tools, we face a real

reduction In budget relative to scope of work, which demands a national debate

on this program. Some of the Issues that I believe we need to work on

together Include the following:

• t/e need to reconsider the pace and long-term schedule for the
Environmental Management program. In 1989, the Administration committed
to a 30-year program. Now, preliminary analysis for the BEMR Indicates
that such a schedule is neither feasible nor wise. We need to consider
carefully how to pace different aspects of the program. Our near-term
goals need to address our urgent risks such as the Hanford waste tanks,

spent nuclear fuel and stabilizing nuclear materials and facilities to
reduce maintenance costs. In addition, we need to Invest In new
technologies so that we have more effective and less costly remedies In

the future. We need to think carefully about the risks and benefits of
each alternative before selecting a particular course. In fact, the
decision will not be a single one, but will be thousands of Individual

decisions that we can only attempt to Inform with the best information
possible.

• Ve have Inherited an extremely rigid business system. When the nuclear
weapons complex shut down, the old system of contracting and operating
was largely left In place. The new tasks of environmental restoration
and waste management were layered on top of existing employees and
contractors in many cases, creating structural Inefficiencies and

asslve overhead and Indirect operating budgets. New contracting
arrangements, privatization and selective reductions In the workforce
are among the changes we are making to rectify these problems.
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t/e lack a rational and timely process to allocate funds in the event of
a shortfall resulting from an Inadequate appropriation fron Congress. I

know that the "Keystone" group recomnended In 19^3 that a pro rata
allocation be nade among compliance -related budget areas for
environmental restoration and related activities. First, environmental
restoration activities are only one part of our budget and other
activities such as waste management and facility stabilization need to
be considered in the allocation of cuts. Also, although this process is
appeal ingly simple, it does not take into consideration differences
between sites such as efficiency, risk or opportunities to make
progress. An initial step in the direction of a more rational budget
allocation process is a pilot project at Rocky Flats implementing a
site-based budget. The goal of this initiative is to provide sufficient
flexibility to the site to ensure that funds are allocated to the
highest priorities - for example, to address urgent risks or to make
investments to reduce long-term maintenance costs. Site managers will
be better able to work cooperatively with their regulators and
stakeholders to develop priorities that make sense for the site. These
changes allows site managers to be more responsive to changing needs or
site conditions, and avoids the cumbersome budget reprogramming process
through headquarters that is currently used. Although this Is a pilot
for FY 1996 at Rocky Flats, Assistant Secretary Grumbly has already
indicated his Interest in expanding this budgeting pattern next year to
all sites for the FY 1997 and outyears.
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II. BACKGROUND ON THE ENVIRONNENTAL NANA6ENENT PROGRAM

The Department's Office of Environmental Management, established In 1989,

anages the largest environmental stewardship program In the world -- with 137

sites and facilities In 34 states and territories -- estimated to cost several

hundred billion dollars over several decades. The nuclear weapons production

complex alone Is spread over 4,000 square miles In 13 states.

Our FY 1996 budget request of approximately $6.6 billion will ensure that the

Environmental Management program meets Its obligations. We deal with a wide

variety of threats and risks such as:

• contaminated drinking water;
• worker exposure to radiation and chemicals;
• terrorist diversion of nuclear weapons material (e.g., plutonium and

highly enriched uranium)
• Industrial and transportation accidents;
• hundreds of large, underground high-level radioactive waste tanks, many

of which have leaked, and some of which may pose danger of an explosion.

We simultaneously satisfy a wide variety of demands:

• compliance with state and federal laws and regulations;
• compliance with negotiated agreements stemming from those regulations or

court orders;
• International Atomic Energy Agency nuclear nonproliferation safeguards

requirements;
• Defense Nuclear Facilities Safety Board "Recommendations*;
• Worker safety and health protection expectations derived from OSHA,

nuclear Industry, and Departmental practices;
• Short- and long-term technology development needs; and
• Worker and community development needs (e.g., training and land reuse).

The task ahead remains formidable •- presenting many opportunities for

Improving upon how we, as a nation, respond to the challenges of remediating

the environmental legacy of almost five decades of nuclear weapons production.

While the full nature and extent of contamination at the sites may not be
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fully known for nany years, we are taking some tangible steps now to Identify

and nitlgate their environmental and health risks.

III. STRATEGIC GOALS: INITIATIVES AND PROGRESS

Over the past year, the Department has made significant progress In fulfilling

Its goals for Improving the Environmental Management program. As you may

recall. In 1993 the Office of Environmental Management established six

strategic goals to guide our efforts.

(1) Manage and eliminate the urgent risks and threats In our system;

(2) Provide a safe workplace that Is free from fatalities and accidents, and
that continuously reduces Injuries and adverse health effects;

(3) Change the system so that It Is under control manager 1 ally and
financially;

(4) Become more outcome oriented and get more results on the ground In a

timely fashion;

(5) Focus the technology development program on DOE's major environmental
management Issues while Involving the best talent In the DOE and the
national (public and private) science and engineering communities; and

(6) Develop strong partnerships between the Department and Its stakeholders.

He must all do our Jobs more efficiently and effectively to meet the

Increasing amount of work we face. We arc dedicated to meeting the strategic

goals we have set for the Environmental Management program, despite these

fiscal constraints. I would like to highlight some of our recent achievements

In these six areas.
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GOAL #1: REDUCING URGENT RISKS

Two of our Bost urgent safety concerns have been successfully resolved. A

unique nixing pump Installed In the SY-IOI high-level waste tank at Hanfoird

has begun routine operation after previous experimental use. This pump has

virtually eliminated the danger of an explosion In this tank. The threat of

fire from unstable Inventories of plutonlum has been greatly reduced at Rocky

Flats since beginning stabilization processes there. In addition, our spent

nuclear fuel management program continues to Improve the storage conditions of

this highly radioactive material. Using the processes developed under our

Office of Integrated Risk Management, we have made substantial progress In

Identifying and reducing -- or eliminating -• the most urgent risks we face.

COAL #2: PROTECTING WORKER'S HEALTH AND SAFETY

Far too often, worker protection and safety have taken a back seat In the

Agency's corporate culture. This Is no longer the case. Our second

strategic goal helps ensure that the people who carry out the heart of the

work of our program are protected from the risks they may face. Through

continuing vigilance and close cooperation with our contractors, last year the

Department reduced the amount of work d«ys lost due to Injury by 30 percent.

Current plans Include training thousands of workers through sponsorship of a

Hazardous Waste Operations and Emergency Response (HAZWOPER) program In

cooperation with the National Institute for Environmental Health Sciences.

This training Is essential for the safe conduct of operations within

10
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Departaental transportation, storage, and disposal facilities (TSDFs) and

hazardous waste sites, and Is required by the Occupational Safety and Health

Administration for workers who enter and work In these areas.

60AL «3: SAINING FINANCIAL AND NANAGERIAL CONTROL

laaroved Contract Manaeaaent

Compared to other federal agencies, the Department of Energy has the highest

ratio of contractors to federal employees. We cannot gain managerial control

of this program until we have the personnel to help us do that. The

Department has been working closely with the Congress and the Office of

Management and Budget (0MB) to allow for greater flexibility within the

authorized budget to hire more federal workers. Over 100 new cost estimators

and project managers have been hired to Improve the efficiency of projects and

quickly Identify cost needs and opportunities for savings. Sixteen hundred

new Federal project managers and cost estimators have been authorized for the

program since FY 1994 and 1200 will be hired by March 1995. These new

managers will primarily be located at our field sites, rather than In

Washington, D.C.

In addition, as I mentioned before, we must downsize our workforce

substantially to bring workforce structure and size In line with new missions

and management arrangements. These reductions are also necessary for Improved

productivity and cost savings.

11
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Contract RefofW

The Department's current contracting system fulfilled the nation's Cold War

priorities of designing, building, and testing nuclear weapons secretly and

quickly. When production was the primary mission, one large contractor was

responsible for virtually a11 services at each plant site, and that contractor

was protected from most financial risks by the terms of the contract.

While appropriate for Cold War production, these types of contracts are not

the best way to reach the environmental quality objectives of the Department.

Contractors Involved In environmental management activities will be required

to demonstrate sound business practices and assume greater financial

responsibility for activities within their control.

I

Contract reform Initiatives emphasize competition and the development of

clear, objective performance criteria and measures. Performance-based

incentives are focused on the accomplishment of the Department's strategic

mission and reward contractors for fulfilling clear programmatic objectives.

The Department has also begun to reallocate the financial and legal risks

Inherent in operating its sites in order to hold contractors more accountable.

Currently, nearly $30 billion worth of contracts are being renegotiated and

recompeted. A recent example of how the Department Is changing Its

contracting arrangements Is the consolidation of contracts at the Idaho

National Engineering Laboratory. This consolidation Is projected to save over

$500 million over the next five years. It Is also notable In that the

contractor assumes a greater and more appropriate share of the risk.

12
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itew Initiatives for Budget Allocation

There are opportunities to Innovate the way In which we manage our money and

thus achieve savings. Given the uncertainty of annual budgets, and the

varying scope of work the program Is responsible for, creativity In budget

allocation is essential to meet our program goals.

A new approach to budget allocation Is underway this year. In FY 1996, at the

Rocky Flats site, we are proposing a pilot budget process that will allocate

funds to the site as a whole, rather than be divided along programmatic lines

(such as environmental restoration, waste management, etc.). This will allow

site managers to more quickly and effectively direct funds to the most urgent

risks they face and to be responsive to changing conditions or new information

about risks at the sites rather than having to go through the cumbersome

exercise of reprogrammlng funds currently done at headquarters. Additionally,

the site manager will be better able to engage regulators and other

stakeholders to develop priorities that make sense for the site. It also

increases the accountability of site managers to National Program Managers, to

Congress, and to the regulators.

60AL «4: DEH0NSTRATIN6 TANGIBLE RESULTS

Some of the key outcomes of the Environmental Management program planned for

FY 1996 Include:

• Complete the stabilization of plutonium Inventories at Rocky Flats.

13
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• Transfer over 500 additional spent fuel elements to safer storage
conditions In Idaho and Washington.

• Demonstrate 50 new or Improved environmental cleanup technologies.

• Complete 100 interim environmental restoration actions, 20 larger-scale
cleanups, 12 Interim decommissioning and decontamination actions, and
complete 2 nore Formerly Utilized Sites Remedial Action Program (FUSRAP)
projects.

• Begin operation of the Defense Waste Processing Facility In South
Carolina and the vitrification plant at West Valley, New York, to
convert high-level waste Into stable glass logs.

• Finalize and submit the Waste Isolation Pilot Plant compliance plan for
EPA approval, an Important step In opening the Department's transuranic
waste repository.

Nore detail on recent achievements and other priorities for FY 1996 can be

found In the next section under the budget discussion for each program

element.

60AL #5: DEVELOPING NORE EFFECTIVE TECHNOLOGIES

The Environmental Nanagement Technology Development program is an aggressive

national program of applied research, development, demonstration, testing, and

evaluation for environmental cleanup, waste management, and related

technologies. Our strategy is to identify and develop technologies that can

reduce risks, reduce costs of cleanup, and provide solutions to problems for

which no current remedy exists. In many cases, developing new technologies

presents the best hope for ensuring a real reduction In risk to the

tnvlronaent and Inproved worker and public safety, especially given the fiscal

constraints of this nation.

14
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Beginning In 1993, the Environmental Management program established the goal

of 'focusing' technology development efforts to assist In the missions of

environmental quality. Five 'focus areas" were created In 1994 to guide this

effort. This 'focusing' has been achieved and we are now engaged In

developing and Implementing new technologies and methods of environmental

characterization and remediation to get results. Considering initial analysis

that points to the Environmental Management program requiring several decades

-- or more — to complete Its work, the need for basic research 1$ also clear.

The five focus areas, and some examples of progress, are:

• Nixed waste characterization, treatment, and disposal. We have
conducted programs to addresi treatment, destruction, and disposal of
mixed wastes. Two of these, vitrification of nixed waste sludge and the
encapsulation of nitrate salt waste in polyethylene, have been
demonstrated in pilot projects. These activities will be closely
coordinated with the Waste Management program to meet Federal Facility
Compliance Act requirements.

• Radioactive tank waste reawdiation. Addressing the urgent problems
associated with the storage of hundreds of millions of gallons of high-
level radioactive waste, is a primary focus. Characterization, leak
detection, retrieval and processing of the tank wastes for final
disposition are key areas of this effort. By June of 1997, the goal is
to demonstrate the ability to retrieve and treat liquid tank waste to
comply with the Hanford Tri -Party Agreement.

• Contaainant plune contalnMnt and reaedlatlon. Over 600 billion gallons
of ground water and 200 million cubic yards of soil are contaminated
with radioactive and hazardous materials. The goal of this focus area
Is to prevent further spread of contaminants and remediate the ground
water and soil contamination.

• Landfill stabilization. This focus area is aimed at remediating
landfills and contaminated soils associated with over 3 million cubic
Mters of radioactive and hazardous buried waste.

• Facility transitioning, dccomlsslonlng final disposition. The
Department Is responsible for deactivating and dispositioning 1200
facilities across the nation. This Inventory Is projected to grow to
about 5000. The technology development program is developing methods to
decontaminate structures at lower cost to the taxpayer.

15
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For FY 1996, the Technology Development program plans to demonstrate 50 i\^w

environmental technologies. Furthermore, 24 technologies will be transferred

or made available for transfer to our operating programs, other federal '

J,;

facilities, and the private.

Last year, we announced a new approach to managing the Department's

environmental research and technology development activities. The goal of

this new approach Is to conduct a research and technology development program

that Involves the best talent In the Department and the national science

communities to focus on developing environmental surveillance and remediation

technologies to efficiently clean up our sites. Some examples of the

accomplishments made by our Technology Development program can be found In the

budget analysis In the next section.

Key features of this new approach Include teaming up with the Department's

Waste Management and Environmental Restoration programs to Identify, develop

and field test needed technologies for these programs; continuing to use a

life-cycle approach to technology development; Involving high-level management

across the Department; focusing technology development activities on solutions

to major environmental management problems; focusing all available resources

In national laboratories more effectively; involving industry in developing

and Implementing solutions Including both technology transfer Into the

Department and technology transfer from DOE to the private sector;

strengthening basic research by Involving academla and other research

organizations to stimulate technological breakthroughs; enhancing mechanisms

16
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for regulator and stakeholder involvement; and applying business principles

such as avoiding unnecessary costs, getting a return on Investment, and

quickly transferring technologies to the marketplace.

He are involved In a number of efforts to develop these new technologies.

First, of course, are the variety of efforts at the national laboratories.

These Institutions have some of the best technical talent and facilities in

the world, and are now available for conversion from their previous defense

missions. However, we will continue to seek the most cost-effective source of

research and development rather than rely solely on an internal. Departmental

system. Second, we are serving on a Federal Advisory Committee to Develop On-

Site Innovative Technologies (DOIT) with several western governors, senior

representatives from the Department of Defense and Interior, the Environmental

Protection Agency, and ex-officio members of the Western Governors Association

and the Office of Management and Budget. Third, we intend to develop positive

incentives to encourage the use of innovative technologies at each site.

Examples of the results from our Technology Development program are described

in the budget breakout in the next section.

GOAL #6: PUBLIC PARTICIPATION AND ACCOUNTABILITY

Fifty years of secrecy related to nuclear weapons operations has contributed

not only to widespread environmental and safety problems, but a widespread

distrust of the Department. Now, this has changed. Secretary O'Leary's

openness initiative beginning in December 1993 recognized the severe

credibility problems the Department faced. He have learned that building

17
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trust Is essential to the success of the Environmental Hanagement program --

for negotiating agreements, obtaining permits, and achieving public consensus.

Following the Secretary's Initiatives on openness and Involving the public In

our decision-making, we established an Office of Public Accountability In

1993. This office Is responsible for ensuring that all Environmental

Management offices conduct substantive, cooperative planning with all our

stakeholders In the development and Implementation of budgets and policies.

All of our personnel in the field have received training on public

participation, and In a short time, this office has taken major strides to

actively Involve the public In meaningful ways:

• We are continuing with an aggressive schedule that follows the

recommendations of the Keystone process to Involve stakeholders In key

decisions through site-specific advisory boards (SSABs) at our major
sites. We currently have SSABs In place at Fernald, Hanford, Rocky
Flats, Utah, Nevada, and the Savannah River Site. Three additional

SSABs are In the final stages of forming.

• Through the State and Tribal Government Working Group (STGWG), the

Department provides a forum for six tribes and 17 states to share their

concerns with us and provide Input to the various sites around the

country.

• The Environmental Management Advisory Board (EHAB) Involves
representatives from labor, the U.S. Environmental Protection Agency,

tribes, states, and citizen groups in Issues a variety of Issues facing

the EH program. The EHAB was recently reconstituted, and now has 28

members. Including a representative from the Lawrence Livermore National

Laboratory.

• We are also committed. In accordance with Executive Order 12898 on
environmental Justice, to working with those Individuals and groups
around our sites who may consider themselves to be disenfranchised. For

example, we are broadening our financial commitments in terms of grants

to the Native American communities around our sites, and working to

ensure that these sovereign nations are responsibly Included In all of

our regulatory negotiations.

18
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IV. ANALYSIS OF THE ENVIRONMENTAL NANA6ENENT BUDGET BY PROGRAM AREA

The FY 1996 budget request Is being proposed under three separate

appropriations: the Energy Supply and Research Development appropriation

(roughly 10 percent of the budget request); the Defense Environmental

Restoration and Waste Management appropriation (roughly 90 percent of the

budget request); and the Uranium Enrichment Decontamination and

Decommissioning (D&D) Fund appropriation (roughly 1 percent of the budget

request).

The Department's FY 1996 budget request for the Environmental Management
program totals $6,591,741,000. This Includes $843,000,000 for new
responsibilities at three sites -- Mound, Pinellas, and Savannah River --

transferred to the Environmental Management account. Given a comparable work
scope, this request represents a reduction of 4X from the FY 1995 baseline
appropriation. The information on the FY 1996 budget request follows In Table

1.

19



270

TABLE 1

ENVIRONMENTAL NANA6ENENT
Fund SuoBiary (in $ Nil lions)
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APPROPRIATION BREAKDOWN
Defense
Energy Supply
Uranium D&D Fund

TOTAL

+18.0
-4.6

-163.4

•flO.2

* Th« FT 19M figurt of t39S UUen InetudM propoMd for*<9n fa* of

t4S Mniion. Th« bM« trmftr nfthout thU portion U S3S0 illfon.

The Environmental Management program's budget is broken down into four primary

activity areas, as shown in Table 1. The program is also dependent on

analysis, education and risk projects, and compliance and program coordination

activities. As I Mentioned earlier, unlike previous years, our budget request

for the overall program reflects a reduction relative to work scope.

As we take on greater responsibility from other Departmental elements, we are

requesting more funding for our Nuclear Materials and Facilities Stabilization

(formerly Facility Transition) program which includes thousands of former

Defense Program (DP) facilities that are no longer needed for nuclear weapons

production. Significant funding Is required to safely stabilize and maintain

surplus nuclear weapons facilities while they await decontamination and

decommissioning. Finally, we are requesting more funding than last year for

the Technology Development program. We estimate that by using new and more

efficient technologies, the Department will incur significant savings in the

future.

MASTE HANA6EHENT

BUOen REQUEST: $2,716,551,000
37. OX of the total program budget

Ma-lor Act1v1t1«

Waste management activities comprise the largest portion -• over a third -• of

the total budget request. (See Tables 2 and 3 for a breakdown of the Waste

Management budget.) These activities include managing the treatment, storage

21
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and disposal of wastes, and working to alnliilze the aaount of new wastes

generated. The Department Is faced with a variety of wastes, Including high-

level radioactive waste (such as the waste found In the Hanford tanks),

transuranic waste, low-level radioactive waste, hazardous waste, and alxed

waste (both radioactive and hazardous).

Operating and maintaining the facilities associated with waste management*

activities accounts for a large part of the waste management program's budget.

About $1.1 billion In FY 1996 will be needed to carry out the Department's

responsibilities in this area.

Another part of the waste management budget Is designated for high-level waste

projects. This budget Includes the Tank Waste Remediation Program at Hanford,

Washington; the Defense Waste Processing Facility and related high-level waste

tank farm operations at Savannah River Site, South Carolina; the West Valley

Demonstration Plant In New York; and for high-level waste operations at Idaho.
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TABLE 2

HASTE MANAGEMENT AND CORRECTIVE ACTIVITIES
Dtfense Funding Sunnary
(Dollars In Thousands)

Activity

Program Managenent
Facility Operations and Maintenance
Foraer Defense Progran Facilities .

New Facilities
Defense Waste Processing Facility .

Hanford Waste Vitrification Plant .

Waste Isolation Pilot Plant ....
Program Direction

TOTAL, Waste Management-Defense . .

CORRECTIVE ACTIVITIES

TOTAL. Corrective Activities-Defense

TOTAL, Corrective Activities/Waste Nanagetwnt - Defense

FY 1995 FY 1996

S 184,113
1.236,258

62,060
708,786
234,648

442
174,323
72.417

2,673,047

$ 512

$2,673,559

S 141,778
1,178,891

171,085
556,040
178,651

172,700
92.451

2.501,596

$ 3,406

$2,505,002
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TABLE 3
HASTE HANA6EMENT AND CORRECTIVE ACTIVITIES

Non-Defense Funding Sianary
{Dollars In Thousands)

Activity

Program Management
Facility Operations and Maintenance
New Facilities ;

Oak Ridge National Laboratory
Fast Flux Test Facility
West Valley Demonstration Project
Low-Level Waste

TOTAL, Waste Managenent-Non-Defense

TOTAL, Corrective Activities, Non-Defense

TOTAL, Corrective Activities and Waste Management, Non-

Defense

FY 1995 FY 1996

$ 4,242
71,191
34,979

125.127
7,477

$243,016

$ 26.700

$269,716

$ 4,193
63,290
10.562

122.100
6-000

$206,145

$ 5,404

$211,549
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Part of the waste aanagement budget Is funding for 'corrective activities,"

which are needed to bring active and standby facilities, Identified In 1989 as

being out of compliance, Into compliance with applicable local, state and

federal regulations as rapidly as possible. This portion of the budget has

declined dramatically since 1991, when the appropriation was nearly $200

million, to this year's request of roughly $9 million. This reflects the

success of this program In bringing the Department's facilities Into

compliance with applicable environmental regulations. Some of the

environmental regulations that the Department must comply with Include the

Resource Conservation and Recovery Act, the Clean Air Act, the Safe Drinking

Water Act, and the Toxic Substances Control Act. Over 175 individual

corrective activities were originally Identified and funding for all but two

projects has been allocated.

Selected AecoBBllshaents in Waste Wanaoenent

• Ne have reduced risks, treated, and disposed of wastes. Example
Include;

In Tennessee:

At the Oak Ridge Reservation, we treated S million pounds of mixed
waste (both radioactive and hazardous) In 1994 at the Toxic
Substances Control Act (TSCA) Incinerator, exceeding both the
requirements of the Oak Ridge Federal Facilities Compliance
Agreement and the performance In 1993 which was 3.6 million
pounds. These wastes originated from operations at our sites In
Oak Ridge, Tennessee; Portsmouth, Ohio; and Paducah, Kentucky.

Also at Oak Ridge, we treated 40 million gallons of wastewater at
the K-25 Gaseous Diffusion plant's wastewater treatment facility.

In South Carolina:

At the Savannah River site, newly constructed low-level
radioactive waste vaults began accepting waste. These vaults
provide Improved containment and protection of the area's
relatively low water table, and represent the evolution of
low-level disposal away from engineered trenches.

After the restart of an evaporator system at Savannah River,
over 1 million gallons of high-level waste was processed to
reduce volume and create additional storage space.

ts
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prlorltlas and Challenoes for FY 1996 in Waste Manaocaent

• Begin operations at the Defense Waste Processing Facility at Savannah
River.

• Finalize the EPA compliance plan for the Waste Isolation Pilot Plant In

New Mexico.

• Continue to safely manage and dispose of the 61 Billion gallons of alxed
liquid high-level radioactive waste stored In 177 underground tanks at

the Hanford Site In Washington and 34 Billion gallons of similar waste
stored In 51 tanks at the Savannah River Site In South Carolina.

• Continue to laprove aanageaent and storage of all DOE spent nuclear
fuel

.

ENVIRONHENTAL RESTORATION

BUDGET REQUEST: $1,993,731,000
27% of the total program budget

Ma.1or Activities

Envlronaental restoration Involves the assessBent and renediatlon of

facilities and land no longer used for nuclear weapons production, as well as

other inactive sites. We are continuing to Bove way from doing studies to

engaging in actual cleanup. AlBOst 40 percent of the Environmental

Restoration budget request for FY 1996 will fund reBediation -> groundwater

and soil restoration, and decontaai nation and decoomissloning of facilities.

Most of the renaining budget is allocated to characterization and assessment

of the nature and extent of envlronaental problems at our sites. In the

coaing years we will continue to devote even greater resources to

envlronaental risk reduction and fewer resources to envlronaental assessaents.

(Inforaation on the breakdown of the Envlronaental Restoration budget follows

In Table 4.)
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TABLE 4
ENVIRONHENTAL RESTORATION

Funding Sunary
(Dollars In Thousands)

SUBACTIVITY FY 1995 FY 1996

DEFENSE
Facilities and Sites
Productivity Savings

Subtotal, Defense

$1,379,924

$1,379,924

$1,575,973

$1.575.973

NON-DEFENSE
Facilities and Sites
Formerly Utilized Sites Remedial

Action Project
Uranium H111 Tailings Remedial

Action Project
Uranium Mill Tailings Groundwater

Restoration Project

Subtotal, Non-Defense.

219,380

74,000

88.117

um
$ 388.597

244,758

85,200

80,000

him

$ 417,758

URANIUM ENRICHHENT DID FUND $ 301,327 $ 288.807

TOTAL. ENVIRONHENTAL RESTORATION* $2,069,848 $2,282,538

nhU total ineludM tZSS.S all Ken for th« Uranlia Enrtdiatnt MD Fwid. Th* tetat for
Invirafaantal tMterattan pregrMa Mtthaut thfa fwid la *1,993. 731,000.

In FY 1996, we expect to complete the remediation of almost 85 percent of

Uranium Mill Tailing Remedial Action (UMTRA) program's vicinity properties.

As of now, we have cleaned up over 5,000 UHTRA vicinity properties, removing

In excess of 3,358,000 cubic yards of contaminated materials.

The major Environmental Restoration activities are:

• At over 30 malor DOE Installations, safe management and remediation of
contaminated sites, characterization, remedial action, decontamination
•nd decommissioning, and closure activities.

• Formerly Utilized Sites Remedial Action Prolect (FUSRAP), which
currently Includes 39 former Manhattan Project or Atomic Energy
Commission sites and five other sites added by Congress.

• Uranium Mill Talllnos Remedial Action fUMTRA^ Prolect . which conducts
remediation of 24 Inactive uranium mill tailings sites that provided
uranium for past Manhattan Project and Atomic Energy Commission
activities, as well is more than 5,000 associated vicinity properties.

n
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• Uranium Hill Talllnas Groundwater Restoration Prolect. which will

restore, as necessary, the groundwater at the 24 UHTRA processing sites

to ensure compliance with EPA standards.

• Uranium Enrichment Decontamination K DecoiwnlssloninQ IMP) Fund, which
provides for D&O, remedial actions, site-wide landlord requirements, and
surveillance and maintenance efforts at the uranium enrichment
facilities at Portsmouth, Ohio, and Paducah, Kentucky, and the inactive
K-25 site at the Oak Ridge Reservation in Tennessee.

SaUctad Acco«DHsh«ents in Envlron^ntal Restoration \1

• 16 out of 46 Formerly Utilized Site Remedial Action Program
(FUSRAP) sites (about 35%) have been cleaned up.

• 14 out of 24 Uranium Mill Tailings Remedial Action Program (UMTRA)

sites have been completed, nearly 60X. Over 33 million cubic
yards of mill tailings have been removed and disposed.

• 119 remedial action projects have been completed, with an
additional 111 underway.

• 16 million pounds of scrap net»1 have been recycled.

• 2.4 billion gallons of ground water has been pumped and treated
and 1.8 billion gallons of surface water have been treated to
reduce contaminants.

Priorities and Challenoes in EnvironMntal Restoration

• Dmonstrate tangible results In •nvironMental rtstoratlon. In FY 1996,

the Environmental Restoration program will:

Complete 100 interim cleanup actions, such as early removals and

expedited responses;
Complete 20 remedial action projects;
Complete 12 interim decommissioning and decontamination actions;
Coaplete 2 FUSRAP cleanups.

MICLEAR MATERIALS AMD FACILITIES STABILIZATIOM

•UD6ET REQUEST: $1,679,711,000
23% of the total program budget

Ma^ior Aet1vtt1««

The Nucltar Materials and Facilltlts Stabilization program coordinates and

eversMs the transltton of facilities that are no longer needed to serve their

original mission and the management of their associated materials. With the

end of the Cold War, a large amount of extraordinarily hazardous nuclear
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naterlals and a large number of facilities have become surplus and require

stabilization prior to decontamination and decommissioning. These facilities

typically require extensive surveillance and maintenance. In addition, the

Department will continue to Incur costs for these activities until the nuclear

aterials are stabilized and removed. Approximately 4500 facilities have

already been transferred to the Environmental Management program for

stabilization. Another 1200 are expected between now and FY 1999. For nuclear

Materials, this means a variety of chemical processing activities, repackaging

operations, and performing surveillance, maintenance, and safeguards

activities, stabilized, surplus facilities will require decontamination and

decommissioning (O&O).

The mission of the Nuclear Materials and Facilities Stabilization program Is

to reduce maintenance costs and increase safiety by stabilizing nuclear

materials and facilities awaiting final disposition or decontamination. In FY

1996, the Environmental Management program's responsibilities In this area

will double as the result of transferring the responsibility for Savannah

River Site In South Carolina, the Mound Site In Ohio, and the Pinellas site in

Florida from Defense Programs to the Environmental Management program, as well

as thousands of high-risk facilities at other sites In several states. These

new responsibilities will Include repair and operation of some facilities,

stabilizing nuclear materials that pose a significant risk In their current

form or location, producing radionuclides for Departmental missions, and

developing new ways of operating complex facilities. This Is the fastest

growing program within the Office of Environmental Management. The carrying

costs for these facilities are enormous and will continue to Increase until

the nuclear materials are stabilized and/or removed. The landlord and

surveillance and maintenance costs, for which the Office of Nuclear Materials

and Facilities Stabilization is responsible. Is In excess of $1 billion. This

Is about 70X of the Office's budget.

29
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Our budget request for Nuclear Naterlals and Facilities Stabilization reflects

the overall strategy of the Environmental Management program to stabilize

nuclear materials and facilities, recognizing that we can not "cleanup" all of

our facilities at once. Let me emphasize that this Is one area In which

Inaction on our part could have serious near-tern consequences on mrker

health and safety and the quality of the environment. Significant funding Is

needed to safely stabilize these facilities and maintain the surplus

facilities awaiting decontamination. Currently, there are approximately

20,000 facilities In the Department's "Real Property Inventory System." Seven

thousand surplus facilities have been Identified, of which a minimum of 1,200

facilities are estimated to be contaminated from nuclear weapons production or

other DOE activities. We are continuing to evaluate these facilities to

confirm the actual number of surplus contaminated facilities and the extent

and degree of their contamination.

Our budget request for FY 1996 includes funding for four principal sites:

• Savannah River Site, South Carolina. As of January, 1995, the
Environmental Management program became the primary site manager at

Savannah River. This site will require funding of $686 million In FY

1996 to safely conduct a range of operations. One urgent risk to
workers at the site Is the presence of nuclear materials In solution In

the F-Canyon.

• Rocky Flats Plant, Colorado. $330 million Is allocated for the
program's operations. Including the stabilization of 100 kilograms of
pyrophoric plutonlum, thus reducing the risk of fire. Also, the
stabilization of about 700 gallons of acidic weapons-grade uranium
liquids Is planned.

• Hanford, Washington. Safe stabilization of plutonlum with minimal
worker exposure at the Plutonlum Finishing Plant Is planned, as Is the
removal of the remaining radioactive and hazardous chemicals from the
PUREX facility In preparation for Its final decontamination. Funding
for FY 1996 Is set at $240.5 million.

• Idaho National Engineering Laboratory. Using a budget of $127.5
million, we are working to stabilize uranium and liquid acidic solutions
to significantly reduce out-year maintenance costs. Leakage from aging
pipelines could result In unsafe and costly contamination.

Information on the Nuclear Materials and Facilities Stabilization budget
follows In Table 5.
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TABLE 5

NUCLEAR NATERIALS and FACILITIES STABILIZATION
Funding Sumnary

(Dollars in Thousands)

Activity
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}al>ct«d AceoBDllshaents of the Nufclaar Materials and Faenitles Stabnization
Program

In Tennessee:
• Completed decontamination and fixation of contamination In the storage

and service facility.

• Began deactivation of the Cobalt Storage Facility.

• Deactivated six hot cells around the site.

Elsewhere:

• Completed the stabilization of 7 facilities, while partially stabilizing
9 others.

• Stabilized 100 kilograms of plutonium at Rocky Flats. This material
presents a fire hazard since, under certain conditions, plutonium can
Ignite In air.

Meritles and ChallenQas for Nuclear Materials and Facilities Stabilliatlon

• Stabilize the remaining plutonium at Rocky Flats, eliminating the fire

hazard.

• Complete deactivation of 4 facilities at the Oak Ridge site.

• Dispose of 11 contaminated glove boxes and deactivate a hot cell In the
3038-E building. Oak Ridge, and remove radioactive processing systems
for tritium handling from building 3033.

• Conduct baseline planning and surveillance and maintenance activities at

the 16 former Isotope separation facilities at Oak Ridge.

• In California, begin surveillance and maintenance activities for six

high priority surplus facilities at the Energy Technology Engineering
Center and plan for the removal of contaminated sodium.
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TECHNOLOGY DEVELOPMENT

BUDGET REQUEST: $390,510,000
5.3X of the total program budget

Major Activities

As I discussed earlier, developing new technologies to address the

environmental challenges In the former nuclear weapons complex is one of our

program's six primary goals. This program also reflects our strategy of

Investing In technology development to develop long-term effective strategies

for environmental challenges. The goals of the program Include reducing risks

to people and the environment, reducing cleanup costs, and finding new

technologies to environmental problems for which no solutions currently exist.

The Environmental Management Technology Development program Is an aggressive

national program of applied research, development, demonstration, testing, and

evaluation for environmental cleanup, waste management, and related

technologies. Our strategy Is to Identify and develop technologies that can

clean up the nuclear weapons complex, and manage the wastes more quickly, more

safely and at a lower cost. In many cases, developing new technologies

presents the best hope for ensuring a real reduction In risk to the

environment and Improved worker and public safety, especially given the fiscal

constraints of this nation. (Information on the breakdown of the Technology

Development budget follows In Table 6.)
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TABLE 6

TECHNOLOGX-OEVeLOPNENT
Funding Sumnary

(Dollars In Thousands)

Subactlvlty
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Selected Accomplishments In Technoloov Developmyn^

• The Expedited Site Characterization methodology saved $3 million and 6
months In characterizing parts of the Pantex, Texas, site. It also
provided a more comprehensive site analysis than would have been
possible with baseline technologies.

Five new applications of technologies developed saved over $28 million
and, In one case, decades of treatment. (See below.)

Decisions have been signed for 3 remediation projects using new
technologies: Minimum Additive Haste Stabilization (HAWS) at Fernald,
Robotic Retrieval and Vitrification at Idaho, and MAWS at Savannah
River. These applications will save over $80 million over baseline
technologies. In total, over $115 million have been saved through the
use of new or Improved technologies.

In Tennessee:

• We demonstrated a Laser-Induced Fluorescence (LIF) sensor system for the
detection of uranium at the now closed K-25 gaseous diffusion uranium
enrichment plant In Oak Ridge. This real-time sensor Is capable of
detecting uranium on surfaces through laser excitation of the oxide.
Uranium was detected on the surfaces of gaseous diffusion chambers
Inside the building of K-25 as well as on the rooftops and vent stacks.
For decontamination and decommissioning activities, where alpha particle
detectors are currently being used to screen for uranium, the LIF system
offers the potential of reducing first-order screening time to less than
10 percent of current requirements.

In California:

• At Lawrence Livermore National Laboratory, we demonstrated the use of
dynamic underground stripping, a system for thermal remediation of an
underground gasoline spill. Underground Imaging techniques were used to
verify remediation efficiency and to detect the presence of free
gasoline, If any. Over 30,280 liters of gasoline have been removed, at
an estimated cost of $65 per cubic meter, versus a typical pump and
treat cost of about $260 per cubic meter. The time for remediating with
a pump-and-treat system Is In terms of several decades, while the
dynamic stripping 1$ In terms of several months . The baseline
technology, pump and treat, costs $25 million and takes 30 years;
dynamic stripping costs $6 million and takes only 6 aonths — saving $19
Billion and decades. The University of California Is seeking
coanerclallzatlon opportunities.

In South Carolina:

• At the Savannah River Site, we successfully demonstrated In-situ air
stripping. This new technology, which Involves Injection of air through
underground horizontal wells to strip groundwater and soils of volatile
organic chemicals, will be transferred to the Environmental Restoration
program and to private Industry for use.

3S
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Also at Savannah River, Fiber Optic Chemical sensors have been

used to allow on-the-spot monitoring of chlorine In waste streams

and groundwater. This allows real -time analysis rather than normal

week-long laboratory analysis. Non-exclusive licenses for TCE sensors

have been Issued with Purus and Burge Instrument Company.

In New Mexico:

The Long Range Alpha Detector (LRAD) was Implemented at the Los Alamos
National Laboratory. This Instrument measures alpha radiation In air
molecules In real -time and on large surface areas. Preliminary costs
estimates Indicate that LRAO sav£s from $10 to $20 thousand per site

surveyed compared to conventional technologies. Up to 30 sites can be

monitored In a day without disturbing soil or generating waste. This

technology was transferred from Los Alamos to THA/Eberllne via a

Cooperative Research and Development Agreement (CRAOA).

The Magnetometer Towed Array (MTA) measures magnetic forces, allowing

burled hazardous wastes -- particularly ferrous metals -- to be located.

Up to 15 acres a day can be surveyed, more than 7 times the capability

of conventional technologies. It also costs about $2000 per acre to use

versus $3500 to $5000 with conventional methods. Sandia National

Laboratory developed this technology, and transferred It to Geo-Centers,

Inc.

Priorities and ChallenQes In Techno! oov Develonment

Some major priorities and challenges for Technology Development Include:

• Treat and dispose of Mixed wastes. We are pursuing versaitlle treatment
methods such as plasma, vitrification and non-thermal techniques. These
activities will be closely coordinated with the Waste Management program
to meet Federal Facilities Compliance Act requirements.

• Rttriav* and process tank waste. We are initiating full-scale
demonstrations on technology systems to safely retrieve and efficiently
process transuranic and high-level tank waste for permanent disposal.
Tank structural analysis and waste content analysis methods are being
developed.

• Reaiediate contaminated soils and groundwater. We have initiated full-
scale demonstrations on technology systems to characterize, contain, and
remediate contaminated plumes in soils and groundwater. In-situ
treatment of Dense Non-Aqueous Phase Liquids (DNAPLs) is one example.

• Stabilize landfills. Containment and in-situ treatment methods for
buried waste are being developed. Also, retrieval, characterization and
treatment of landfill waste is being pursued.

• Racyclt Materials froa dtcontaalnatlcm and dccoaailsslonlng of
facllltlas. We will conduct a full-scale demonstration for the
development of facility decontamination and decommissioning technologies
with emphasis on the recycling of materials.

• Transfer technologies to private Industry. As part of the Secretary's
emphasis on measurina results, we have committed to Making a ainiHum of
24 technologies available for transfer to private industry and to
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Federal facilities. By successfully transferring these technologies,
the nation can achieve a return on the Investment In technology
development.

ANALYSISi EDUCATION AND RISK MANAGEMENT

BUDGET REQUEST: $157,022,000
2.1 percent of the total program budget

The Analysis, Education and Risk Management part of the budget Includes

transfers of some former Office of Technology Development programs. Although

a very small portion of the budget request. Analysis, Education and Risk

Management supports essential activities. The funding supports the

Headquarters staff responsible for developing policy; administering,

formulating and executing the budget; conducting strategic, long-range

planning; monitoring and evaluating contractor performance; conducting

employee and public education programs; formulating risk assessment and risk

Integration activities; and providing links between the Department and other

agencies. Congress, environmental and other stakeholder groups, and the

private sector.

V. CONCLUSION -- REMAINING CHALLENGES BEFORE US

The Department of Energy has undergone significant changes and faced difficult

challenges over the past few years. Since the end of the Cold War, the

Department's primary mission has changed from that of producing nuclear

iftapons to addressing the consequences of a half-century of nuclear weapons

production, testing, and research. Ue are applying our technical and

scientific expertise on other endeavors to expand our knowledge and support

the national econoi^y. The Secretary has led the momentous effort in making

our Department more open to facilitate meaningful public awareness and

participation in national policy decisions. These institutional and

fundamental cultural changes within the Department cannot happen overnight.

S7
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We believe that we are on the right track to restore the credibility of this

Program and the Department as a whole.

Our proposed FY 1996 budget for the Environmental Management Program is. In

fact, a declining budget given an equal work scope that but will still allow

us to fulfill legal commitments while simultaneously streamlining our program.

He are engaged In a daunting effort to redirect the national commitment from

production of nuclear weapons for our national security strategy to resolving

the resulting widespread environmental and safety problems at thousands of

contaminated sites across the country. He have an Institutional obligation to

do no less and We are dedicated to producing meaningful results.
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Mr. ROHRABACHER. Admiral, thank you very much for your testi-

mony.
And let me just note that much of what you do does not come

under the authority of this committee and under our jurisdiction.

I am sure you do a very fine job.

I am—you know, I am actually in a position to wonder about the
priority the Administration would place on your activities as com-
pared to the other activities that we have heard about and testified

today.
And, obviously, there are some things that have to be done or

people's lives will be lost, and there are things that we would like

to do that are very nice that we would like to do, and when you
are trying to set priorities for limited spending that is the types of
decisions that you have to make.
Mr. Hunter.
Mr. Hunter. Thank you, Mr. Chairman.
The fiscal 1996 budget for the Office of Nuclear Energy is $425.1

million. This amount represents a 9 percent decrease from our
planned fiscal year 1995 expenditures, when you include the fund-
ing provided by the U.S. Agency for International Development.
This figure does not include the Department's Naval Reactors pro-

gram, which will be discussed in detail at another time.
Let me very quickly touch on our priority programs. Under a Co-

operative Cost-Shared program with nuclear industry, four ad-
vanced light water plant designs currently are in the process of re-

view for design certification by the Nuclear Regulatory Commis-
sion. We anticipate NRC design certification of two of these plants
designs by the end of 1995 or early 1996.
Our Cooperative Cost-Shared program also assists utilities in de-

veloping the technical basis for safely extending the life of the cur-

rently operating plants.

Another key program is our participation in the international ef-

fort to assist countries that operate Soviet-designed reactors. Sub-
stantial concern exists over the continued operation of Soviet-de-

sign reactors that do not meet Western standards for a safe design,

manufacture or operation.
The program focuses on five elements, let me not go through all

of those, but summarize. It is mainly trying to improve the capabil-

ity of reactor operators to try and improve the safety, configuration

of the reactors. It is focused on trying to provide technology from
the U.S. to the Russians and other countries of the former Soviet

Union, so that they can learn from our efforts to strengthen their

own safety infrastructure.

We are also trying to assist in dealing with the question of how
to treat spent fuel in the former Soviet Union. And our final effort

is working with them to develop domestic liability legislation which
will allow broader involvement by the Western private sector.

In addition to the 66 operating civilian nuclear energy plants in

the region, Russia continues to operate 3 reactors which produce
weapons-grade plutonium. We are working with other government
agencies to implement the U.S.-Russian agreement on the shut-
down of these reactors.

Funding for these international activities through fiscal year
1995 is provided to the Department by the Agency for International
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Development. For fiscal year 1996, we are asking that the funding
be given directly and our '96 budget reflects that request.

Another important activity is our isotope production and dis-

tribution program. This program was recently restructured as re-

flected in the National Isotope Strategy in fiscal year 1995 Energy
and Water Development Appropriations Act.

Our attention in this program is now focused on the quality of
products and services, customer satisfaction, cost control, market-
ing, pricing stability, and revenue collections.

In response to customer demands, we propose to establish a
United States production capability for molybdenum-99. This iso-

tope is a precursor of technetium-99m, is a precursor of all medical
isotopes and is used in over 35,000 medical procedures each day in

the United States alone.

The United States is currently supplied by an aging reactor in

Canada. After an independent review, the Annular Core Research
Reactor and associated facilities located at the Sandia National
Laboratory have been found to be appropriate for this domestic pro-

duction. If the results of our environmental assessment prove posi-

tive, initial production could occur by late spring and we could have
FDA approval by the fall of 1996.
Another initiative in the isotope program is the production of sta-

ble isotopes. And we have started operations in the calutrons at

Oak Ridge National Laboratory. These previously had been shut
down in 1991.
We are making every effort we can to work with the private sec-

tor to see if we can move the isotope production activities to the
private sector. We have other important functions.

I won't go into those, but they are dealing in our termination ac-

tivities and the shut down of the liquid metal reactors and provid-
ing radioisotope thermal generators for the Cassini mission.

I would like to finally advise the Committee of our efforts to

streamline the Office of Nuclear Energy. Since 1993, we are moving
from a personnel level of 258 people, to 1996, 154 people. We also

are moving from a ratio of 1 to 5 supervisor-to-employee ratio to

1 to 12 in 1995, and we will continue to improve on this ratio.

Again, thank you for the opportunity, and I would be pleased to

answer any questions.
[The prepared statement of Mr. Hunter follows:]
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INTRODUCTION

Mr. Chainnan, I am pleased to have this opportunity to present the Fiscal Year (FY) 1996

budget request for the Department of Energy's (DOE) Office of Nuclear Energy. The Office

of Nuclear Energy is the central home for the Federal government's expertise in nuclear

engineering and technology. Our activities cover a range of international programs, from

working to enhance nuclear safe^ and providing critical isotopes to health care providers and

industry to conducting important nuclear research and development and building the nuclear

energy systems needed to explore outer space and support the Nation's defense.

Our expertise in the nuclear energy field, including the management of nuclear facilities, is

^q>Iied in ways important to the future. Most prominently, we are working to maintain the

nuclear option for the country. The Department is focussing its attention on how we can best

assure that the United States has a vibrant, diverse supply of energy to power our economy

into the twenty-first century. Nuclear energy plays a vitid role in our energy mix today and

can play an important role in the future. The Office of Nuclear Energy works with industry

in a cost-shared program to design a new safer and economical generation of nuclear energy

plants. These advanced plant designs will be available for purchase by 1997. We also work

widi industry to assure that current nuclear plants continue to operate safely and

economically well into the next century. We also promote the export of U.S. nuclear energy

technology and services overseas and look for opportunities to open new maricets.

The programs carried out by the Office of Nuclear Energy support diis country's'foreign

policy and national security objectives. The activities we are pursuing in the former Soviet

Union are very inqmrtant to the stability of that part of the world and contribute in a very

tangible way to the reduction of available weapons-usable fissile materials. Our intematibnal

programs are also crticial to the U.S. industry; it is well-understood that another major

nuclear accident in the former Soviet Union could severely hamper the possibility that new

nuclear plants, however safe, would be built in this country for a long time. We are also

responsible for providing and maintaining nuclear energy systems for the United States Navy

and odier national security customers.

The Office of Nuclear Energy addresses the concern about proliferation of nuclear weapons

too. We are working to implement an agreement to cease production of weapons-grade

Plutonium in the Russian Federation, and we oversee the blending of highly enriched

uraniam from dismantled Russian weapons into low enriched uranium for fuel in light water
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reactors. And, we encourage other countries to develop light water reactors using a once-
through fuel cycle instead of civil reprocessing of plutonium.

We manage important nuclear technology programs. Radioisotope thennal generators built
by the Office of Nuclear Energy siq)ply power to the spacecraft this country has sent to the
outer planets to send back spectacular images of Saturn and Jupiter. In 1997, NASA's
Cassini spacecraft, also powered by systems built by the Office of Nuclear Energy, will be
launched on a mission to the planet Saturn. We also manage programs to develop new
technologies to treat spent nuclear fuel and enhance the safety of nuclear facilities, and we
investigate methods to make decontamination and decommissioning more cost-effective and
safer.

We are the source of some of the world's most widely-used isotopes in medicine, industry
and research. Our program provides hundreds of isotopes <o health care providers,
scientists, and companies in the U.S. and many other countries. Our current effort to build
the only domestic source of molybdenum-99 will lead to an assured supply of the country's
most in^wrtant diagnostic isotope. These and many other efforts underway at the Office of
Nuclear Energy demonstrate a commitment to the future well being of this country.

At the same time, we have focused our program on the most important responsibilities. We
have reduced our level of effort in some lower-priority areas and eliminatai some altogether,

including the Integral Fast Reactor (IFR). These decisions have been difficult. For example,
the Integral Fast Reactor program had significant support, and previously represented the

Office's largest single program. But it was a program without a clear path to deployment-
the private sector showed little interest in buildmg IFRs-and it would have cost taxpayers
over $3 billion to demonstrate the technology at a large scale. It was an interesting

technology, but not one that should be funded by the Federal Government in a time of tight

budgets. We have a similar opinion regarding the Gas Turbine Modular Helium Reactor.
This technology also has potential advantages that might eventually be demonstrably .

practical, but there is much expensive work that remains to be done on the Gas Turbine
Modular Helium Reactor.

The Integral Fast Reactor is not the appropriate focus for the Department's nuclear energy
program. Advanced light water reactor technology, on the other hand, has the potential for

near-term returns and represents the only nuclear plant types utilities are likely US build for
the next several decades. Moreover, this attractive technology will have considerable export
potential. A vital component of our mission is to position these plants to contribute to the

U.S. energy mix before the end of the decade.

The total FY 1996 congressional budget request of $425.1 million also includes the costs of
terminating several low-priority programs. (While the Office of Nuclear Energy manages the

$682.2 million program to build and maintain nuclear reactors for the United States Navy, I

will not describe that program today; that will be addressed separately.)

The funding request for the Office of Nuclear Energy is outlined in the following table:
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UGHT WATER REACTORS

The overall objective of our Light Water Reactor program is to assure the availability of
safe. ecoocHnical mckar energy to help satisfy the Nation's electric energy requiiements.

This objective is being aCccm^Iished dmnigh several program elements designed to achieve

improved, standardized, and certified Advanced Light Water Reactor (ALWR) designs, as
well as prolonged, safe and reliable operati<Mi of currently operating reactors.

Advanced Light Water Reactors

Under cooperative cost-shared programs with the nuclear industry, four Advanced Light

Water Reactor plant designs currently are in the process of review for certification by the

Nuclear Regulatory Commission (NRQ. Major milestones in this program were achieved in

June and July 1994, with NRC's issuance of Final Design Approval of the two large plant

designs: the 1300 megawatt electric General Electric Advanced Boiling Water Reactor and

1350 megawatt electric ABB Combustion Engineering System 80+. On this basis, NRC is

expccttd to initiate the certification rule making process early in 1995, and we anticipate

design certification of these two plant designs by thfi end of 1995 or early 1996.

The two smaller plant designs, the 600 megawatt electric Westinghouse AP-600 and General

Electric Sinq)lified Boiling Water Reactor (SBWR), have been submitted for mitial NRC
review. These designs are characterized by the use of passive safety systems and

siiiq)lificatioiis that are facilitated by their smaller size. The improvements include extensive

use of modularization and prefabrication, which offers the prospea of ^ihanced safety and

reliability, and significantly reduced construction tune and cost.

Extensive testing of the princq)al passive systems and design features for both of these

smaller plant designs is in progress to confirm operation and performance and to validate the

computer codes used to predict plant performance. Many European and Asian countries

participate in design and testing activities for both programs. For the Westinghouse AP-600
design, the testing is substantially completed, and NRC reviews of the safety analysis and

testing reports are in progress. Based on these activities, we expect NRC Final Design

Approval of the AP-600 by the end of 19% and certification about one year later. However,

some of the SBWR activities are delayed but Fmal Design Approval is expected By 1998.

In accordance with the Energy Policy Act of 1992, we are conductiitg a cost-shared program

with^ nuclear industry to perform the detailed design of selected Advanced Light Water

Reactors beyond the level of detail required for certification, in order to encourage

commercial standardization and to produce reliable, firm plant cost estimates and

constiuction schedules. The Advanced Reactor Corporation, an association of the electric

utility industry chosen by the Dq>artment to plan ami manage the program, selected two

designs: the General Electric Advanced Boiling Water Reaaor and the Westinghouse AP-
600. Departmental fiuKling will total $100 million and industry funding (ixKhiding both the

Advanced Reactor Corporation titilities and the vendors) will amoutt to about $170 million.
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.Detailed design activities were initiated in March 1993, and will be convicted in 1996 for

tbe Advanced Boiling Water Reactor, and one to two years later for the AP-600. Extension

of the AP-600 schedule results from the extended schedule for design certification, which

must be completed before die First-of-a-Kind &igineering program to assure that the design

is consisteiit vifh NRC requirements.

Significant progress is being made on bodi designs. As of early 199S, we estimate that 25 to

30 percent of the detailed design activity is complete. For FY 1996, $26.8 million of DOE
funding will siq)port diis program. This funding will be matched by the industry. The FY
1996 work will include die development of systems designs, process drawings, structural

designs, plant arrangements, c(xiq>onent specifications, plant construction plans and

schedules, capital cost estimates, and other substantial design information.

Our Advanced Reactor Severe Accident program supports the Advanced Light Water Reactor

certifications by making specialized expertise available at the national laboratories to evaluate

severe accidents and by transferring this expertise to the reactor vendors. Tbe program

applies methods and technologies developed in DOE, NRC, and international severe accident

research programs to ensure that the Advanced Light Water Reactor program has access to

die most iqKto-date safety technology available anywhere.

In addition to cost-sharing tbe Advanced Light Water program activities, die electric utility

industry, dirough the Electric Power Research Institute (EPRI), has developed an extensive

coaq>eDdium of overall and specific design requirements, criteria, and guidelines. This

Requirements Document has been reviewed by the NRC and is being used as a basis for

developing the advanced reactor designs.

Tbe nuclear industry, through the Nuclear Energy Institute, also adqited a Strategic Plan for

Building New Nuclear Energy Plants that has been coordinated with tbe Advanced Light

Water Reactor program. This plan, which is issued annually, outlines the buHding blocks

being implemented to address trrhnical and institutional issues in ^i^ch significaiit piogiess

is needed to make nuclear energy an attractive future option.

Existing Plant License Renewal

Currently <^>erating light water reactors in the United States provide a generating capacity of

about 100 gigawatts. Early in die next century, the existing operating licenses ofa large

mmiber of these plants will expire unless extended. Our projections indicate that iqi to 66

gigawatts of power would be supplied by nuclear plants whose licenses could be renewed.

Today's technology can ftcilitale tbe continued safe and reliable operation of many of these

I^ams for iq> to 20 years heyond die period of their cnrreot licenses. To realize this

potential, we, with utility industry co-funding and in cooperation widi the NRC, are

developing mediods for ioqilementing tbe NRC license renewal process.

The present license renewal rule process is beiqg refined, and a modified rale has been

issued by the NRC. GeiKric repents and qiecific infnniatioa on key tedmical issues are

betqg prepared and reviewed. Efifoct is b^ig directed toward rewhiiion of dieK inues for
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the different vendor plant designs, including the evaluation of cooqwnents subject to age-
related degradation.

Funding in FY 1996 will be directed toward interaction with the NRC on the generic

technical industry reports needed to justify extended operation of long-lived passive

components. Prq>aration of technical information on other key issues such as reactor vessel

internal stress corrosion cracking, vessel annealing, cable aging degradation, adequacy of
fatigue margins, and instrumentation and control (I&Q (^grades will also be pursued. In
cooperation with EPRI, effort will be directed toward resohition of technical issues that relate

to generic material issues associated with different vendor designs, including mote specific

plant screening approaches and evaluation of common conqxments tia&t may in^tact plant

performance and safety.

The nuclear industry, through the Nuclear Eaagy Instioite, has a second strategic plan that

deals with improving the economic performance of current reactors. It also provides strong

guidance to development efforts directed toward plant design, operation, or lifetime

improvement.

INTERNATIONAL ACnVITIES

The Office of Nuclear Energy manages programs designed to reduce the national secuh^
and environmental threat posed by the operation of aging nuclear facilities in the former -

Soviet Union and Central and Eastern Europe, and to promote nuclear safety worldwide.

We also provide technical leadership, expertise, and coordination related to diese areas to

international organizations such as the Iittemational Atomic Energy Agency and the Nuclear

Energy Agency, and to other countries, such as Japan, thnnigh bilateral arrangements.

Substantial concern exists over the continued operation of Soviet-designed reactors that do
not meet western standards of safe design, manufacture or operation. One of our programs

is aimed at strengthening the safety culture and improving the operation and physical

condition of nuclear energy plants in countries that operate these reactors. Fuiiding through

the end of FY 1995 is provided through the Agency for International Development. Funding

thereafter is requested for the Department of Energy; this change is reflected in (hit FY 1996

budget request.
•

.

The program focuses on five elements that are critical to achieving lasting improvements in

nuclear safety culture and infrastructure. First, the program works to improve the

capabilities of nuclear energy plant operators, to establish soimd operational procedtires, and

to develop methods for responding to abnormalities. Specific projects include training

courses, development of &nergeitcy Operating Instructions, and provision of simulators and

other training hardware. -,

Second, the program seeks to improve the physical condition of the plants, particularly their

safety systems. Where hardware improvements are needed, upgrades are initially done on a

demonstration plant, while simultaneously training and transfer of manufacturing capability
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are conducted. Specific projects include tqignding fire safety systems and systems for

preventing radiation leaks.

Third, die program provides professionals involved in the design, operation, and regulation

of nuclear energy plants with the techniques and expertise required to conduct safety analyses

consistent with Westnn practices and, thus, make sound decisions regarding the safety,

i^>grading, and continued operation or shutdown of the plants. Projects include providing

hardware, software, and training to conduct risk assessments and safety analyses.

Fouidi, the program provides technical siq>port for identifying and resolving safety issues

related to die interim storage of spent fuel at nuclear energy plants.

Fifth, the program assists recipient countries in (a) developing the domestic liability

legislation needed to allow broader involvement of the western private sector and (b)

establishing a strong, independent regulatory authority. The Dq)aitment assures that the

regulator is involved in the early stages of each project.

In addition to the 66 (iterating civilian nuclear energy plants in the region, Russia continues

to operate three reactors which produce weapons-grade plutonium. We are woridng with

other U.S. government agencies in implementing the U.S.-Russia agreement on the shutdown

of these reactors and a cessation of the use of newly produced phitonium for nuclear

weapoas.

In particular, we provide technical leadership in identifying replacement options for the heat

and electricity produced by these reactors. Feasibility studies, supported by the Trade and

Development Agency, will soon be underway on fossil replacement power alternatives. We
are also examining' the possibility of converting the fuel in these reactors so that they would

operate without producing weapons-grade plutonium. Final shutdown will require

identification of substantial fiuxling, as well as a sohition to the social and economic

.

dislocation shutdown would cause.

In a similar vein, we provide technical leadership in the effort to shut down the Chernobyl

nuclear energy plaitt. The program is aimed at developing pilot projects that will

demonstrate to Ukraine that viable replacement power options exist. It also supports efforts

to ensure the safe interim operation of the power plant and address the problems of

decommissioning and waste management, including storage of spent fuel.

Finally, the Office of Nuclear Eoagy provides policy and technical leadership in many
international organizations concerned with nuclear safety, nonproliferation, and nuclear

technology. We conduct cooperative research and development with other countries with

advanced nuclear programs, such as Japan and the United Kingdom, in the areas of nuclear

safety and facility decommissioning. We also support efforts to bring improved technology

and safety practices to countries such as China and India.
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ISOTOPE PRODUCTION AND DISTRIBUTION

Through die Isotope Production and Distribution program, we provide radioactive and stable

isotope products and associated services to a widely varied domestic and international

market. These products and services are used for research, development, biomedical, and

industrial applications.

Our program was recently restructured, as reflected in the National Isotope Strategy and the

FY 1995 Energy and Water Development Appropriations Act. The program now (grates

with a revolving fund and maintains financial continuity through its revenues and atmiud

apprq)riated funding. The Isotope program operates as a business and, therefore, focuses

attention on the quality of products and services, customer satisfaction, cost control,

marketing, pricing stability, and revenue and cash collections. We have reorganized this

program around three fimctions: business, operations, and marketing. Federal managers are

now in place and responsible for conduct of these functions.

The National Isotope Strategy establishes two primary missions. The first is to produce and

distribute certain isotopes for research and development, medical diagnostics and therapy,

and other applications that are needed to meet the national interest or support our healdi care

system. Charges for these isotopes are intended to provide reasonable compensation to the

Department while encouraging the beneficial use of such isotopes for research, development,

and applications. The second mission is to continue to produce and distribute other isotope

products and services that are in demand on a businessl^ basis.

The Isotope program's biggest recent initiative is to establish a United States production

capability for molybdenum-99 and related isotopes. Molybdenum-99, a precursor of

technetium-99m, is the most critical of all nuclear medicine isotopes and is used in over

36,000 medical procedures each day in the United States alone. At present there is no

domestic source for molybdenum-99. The United States is currently supplied by an aging

reactor in Canada.

If the result of an environmental assessment cuirently beii% conducted is positive, initial

molybdenum-99 production should occur by late spring 1996, and Federal Drug

Administration approval could be granted by fall 1996. After an independent review, the

Annular Core Research Reactor and associated facilities located at Sandia National

Laboratory in New Mexico were found to be appropriate for domestic molybdenilin-99

production.

A second important initiative, started in FY 1995 and scheduled to continue through FY
19%, is the operation of the calutrons at Oak Ridge National Laboratory in Tennessee to

produce electromagnetically separated isotopes. The calutrons are now operating and

producing several stable isotopes used in medical applications.

We continue to evaluate opportunities for the private sector to co-fund or invest in new

ventures. Also, we will seek to divest oiu^lves from ventures that can be operated

profitably by the private sector. We are committed to maintaining a strong organizational
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and fmaocial basis for ensuring a reliable supply of botb radioactive and stable isotopes for

the United States.

NUCLEAR TECHNOLOGY RESEARCH AND DEVELOPMENT

Consistent with Congressional xppropmtioos for FY 1995, the Actinide Recycle/Integral Fast

Reactor program was terminated and permanent shutdown of the Experimental Breeder

Reactor-n (EBR-II) was initiated in October 1994. The Advanced Liquid Metal Reactor

design effort is also being dosed out. I will address these termination and shutdown

activities later in my testimony regarding the Termination Costs account.

Based on Congressional direction to our reprogramming proposal, the Department has

established technology programs to be conducted at Argonne National Laboratory that

redirect the valuable nuclear research and development personnel and facilities of the

Laboratory toward higher priority missions. The programs will be conducted under a new
budget account. Nuclear Technology Research and Development. These technology

development programs include spent fuel treatment, reactor and fuel cycle safety, and

decontamii]ation and decommissioning.

At this time, the National Academy of Sciences is performing a study to evaluate the use of

electrometallurgical technology, developed by Argoime National Laboratory, as a means of

treating DOE spent fuels for long-term storage and eventual diq>osition. The potential

advantage of using this technology is that it may provide for a single treatment methodology

to deal with as many as 150 different spent fuel types currently in storage by the

Department. The scope and funding required for this portion of the technology development

effort will depend on results of this study. Let me state clearly that unless the Academy
finds that this technology is appropriate and advantageous to the treatment of the

Dq>artment's spent nuclear fiiel, Uie Department will terminate the program. The funds

placed in the FY 1996 hadgtt request to support this activity are a placeholder pending the

results of the Academy's investigation.

The Natioml Academy of Sciences will provide preliminary results from this study within a

month, and a final report in June 1995. We will keep all cognizant Congressional

committees informed about the results of the Academy's evaluation.

Activities at Argonne National Laboratory in the area of reactor and fiiel cycle safety include

establishing cooperative programs with other countries to inq>Tove nuclear safety. Major

tasks iiKlude development of research and development collaborations in safety technology;

developmet of a nuclear safety data base; and performance of analyses using state-of-the-art

codes, plant models, and safety technology. This program will initiate collaborative

activities with U.S. utilities, the Nuclear Regulatory Commission, and others to further

enhance the safety of U.S. nuclear energy plants and fuel cycle facilities. The program also

will provide needed assistance to utilities dealing with the on-site storage of spent nuclear

fiiel.

Decontamination technology developed as a result of worlc related to die shutdown of the
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Eiqierimental Breeder Reactor n will be made available for transfer to other facilities,

including other DOE facilities. U.S. conuneicial facilities, and overseas nuclear plants.

UNIVERSITY NUCLEAR SCIENCE AND REACTOR SUPPORT

The Depaitment's Universiiy Reactor Assistance prognuns were transferred from the Office

of Science Education and Technical Information to our Office in FY 1995. Tlw Department
felt that the activities covered by tb«e programs would be more appropriately managed by
this office. A new Decision Unit was created to address this work, and the more
encompassing title, 'University Nuclear Science and Reactor Support." was assigned to it.

The Department will continue to provide significant assistance to universities engaged in

nuclear science research and training, and we look forward to working with the university

community in this regard.

We will continue in FY 1996 to supply fresh fuel to, and transport spent tael from,

universities requiring such assistance. In addition, we will continue converting university

reactors from using hi^y enriched uranium to low-enriched uranium. We also plan to

support university reactor safety maintenance.

We have requested $6.13 million for this program in FY 1996, an increase of $2.4 millioil

over die FY 1995 funding level. This increase will provide funds for the acceleration of

conversion of university reactors from highly enriched uranium to low-enriched uranium,

university reactor safety maintenance activities, and feUowships for students.

We plan a new educational initiative in FY 19%. We intend to provide feUowsbq>s for

aboot 30 outstanding and.promising U.S. Masters of Science and Doctor of Philoscqdiy

students to ensure diat die country will have adequately trained personnel to enter into the

nuclear industry, government or umversity community.

We' will continue to be a partner widt private industry in funding university nuclear

engineering programs. This is accomplishnd by providing research grants to universities

which have received similar commitments from private iixhistry. We intend to provide

funding roughly equal to the amount contributed by private organizations, but not to exceed

$50,000 per university per Dqiartment grant.

Many students and faculty will continue to benefit in FY 1996 dirou^ die Reactor Sharing

program . This program allows students and faculty to become familiar with the qiecific

activities conducted at university research reactors, as well as allowing diem the opportunity

to use die reactor for research.

TERMINATION OF LOW-PRIORITY PROGRAMS

The Tennimtion Coats budget request of $81.7 million provides for the shutdown of

iinh>«iAH nuclear firilitiw and tenninitioo of the Modular Hi^ Tempenture Gas Reactor

program.
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In October 1994, pennanent shutdown of tbe E}q)erimental Breeder Reactor-II (EBR-II) and

other unneeded facilities at Argoime National Laboratory-West was initiated. The shutdown,

^^proximately a five-year effort, is directed at placing the facilities into an industrially and

radiologically safe shutdown condition for transfer to the Office of Environmental Restoration

and Waste Management. The major facilities to be shut down at Argonne National .

Laboratory-West are the EBR-II, the Fuel Manufacturing Facility, and the Transient Reactor

Test Facility. The EBR-n shutdown activities inchide removal of the blanket and fuel

subassemblies; treatment of the blankets and driver fuel in the Fuel Cycle Facility, resulting

in a form suitable for storage; and removal and processing of the sodium.

The Consolidated Fuel Reprocessing Facility and the Tower Shielding Facility at the Oak
Ridge National Laboratory will be transferred to the Office of Environmental Management at

the end of FY 1996.

The Idaho Brain Tumor Center in Idaho Falls has a lease on the Power Burst Facility at the

Idaho National Engineering Laboratory and has retained a nuclear architect-engineering firm

to review the technical and economic feasibility of converting the Power Burst Facility

Reactor for human boron neutron capture therapy cancer treatments. The Department will

continue to pay the surveillance and maintenance costs until the Idaho Brain Tumor Center

takes possession of the Power Burst FaciliQr. If the Center does not take possession of the

facility in FY 1996, surveillance and maintenance costs will be funded by the Office of

Environmental Management.

Boron neutron capture therapy treatments are currently being performed at the Brookhaven

Medical Research Reactor, an Office of Energy Research reactor which the office of Nuclear

Energy operates. So far there have been two patients treated. Twenty-seven additional

treatments are anticipated by the end of 1995.

Shutdown of operations at the Energy Technology Engineering Center that were sponsored

by die Office of Nuclear Energy was completed in FY 1994. The Department is attempting

to fiiKl other users for the Center, and interactions wi^ interested organizations are

continuing toward establishing financial and program arrangements. In FY 1996, the Office

of Energy Efficiency and Renewable Energy will assume management and funding

responsibility for the Energy Technology Engineering Center.

TEST REACTOR AREA HOT CELLS

In FY 1996, we will continue to operate and maintain the Test Reactor Area Hot Cells at the

Idaho National Engineering Laboratory (INEL), which support isotope production in the

Advanced Test Reactor for medical and industrial applications.

TEST REACTOR AREA LANDLORD

In FY 1995, we assumed landlord funding responsibilities for the Idaho Test Reactor Area

(TRA). The TRA Landlord function was previously fimded by the Office of Environmental

Restoration and Waste Management. The TRA facilities are used to perform program work

11
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for Naval Reaaors, the isotope program, and various other DOE programs.

Landlord activities in FY 19% will include general facility and utility maintenahce and
repair, opexaxiag support. General Plant Projects, and detailed design of a major line item
construction project to upgrade fire and life safety at the TRA. The Fire and Life Safety

Project will ultimately cost $15.5 million and will take until the end of FY 1999 to complete.

The corrections to be provided will bring the systems and facilities into compliance with the

new fire and life safety requirements of the DOE regulations and national codes and
standards.

ADVANCED TEST REACTOR FUSION IRRADIATIONS

Our budget request includes $2.3 million for the conduct of fusion program experiments in

support of the DOE/Monbusbo and Beatrix-n programs. This experimental program was
originally planned to be conducted in the Fast Flux Test Facility (FFTF) and, later, the EBR-
n. With the shutdown of the FFTF and EBR-II, the Advanced Test Reactor (ATR) at INEL
was selected to conduct the irradiation program. We plan to complete design, fabrication,

and installation of a test vehicle in tt^ ATR for the Fusion Materials Irradiation Test

program by the end of FY 19%, and to be fully ready to commence irradiation testing in FY
1997.

The primary focus of the initial irradiation program will be to test advanced materials

components in the fusion system's first wall. The first series of irradiation tests, scheduled

for completion in March 1999, will complete the program that was underway at the time of

the FFTF shutdown, which was a collaborative efifort with Monbusho of Japan. Further

fiision program testing in the ATR after March 1999 is also envisioned.

OAK RIDGE LANDLORD

Oak Ridge Landlord funding is centralized in the Office of Nuclear Energy. This activity

provides for Oak Ridge Operations infrastructure requirements and general operating costs.

These activities are not attributable to any one particular program, but instead support all

programmatic missions.

Activities funded in this account include environmental, safety, and health upgrades of the

water plant that provides potable water for the Y-12 plant. Oak Ridge National Laboratory,

and the City of Oak Ridge and maintenance of the C^ Ridge Reservation's roads and

grounds (22 miles of paved roads and associated rights-of-way, 32 cemeteries, and four

bridges). Other activities fuixled under this category include operation of the emergency

operations center, which is responsible for emergency management at Oak Ridge and is

required by Departmental orders and federal laws and regulations; physical security

activities, including protective forces for the Oak Ridge faciUties and administrative areas;

and payment in lieu of taxes to the local community (diis program is bemg reinstituted,

effective 10/1/95).

Operation of the Museum of Science and Eoergy is also partially funded through di}s

. 12
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account Tbe museum annually hosts an average of 200,00b visitors and is a principal

facility that supports die Dq>artment's mission of informing tbe public about its programs.

SPACE AND DEFENSE POWER SYSTEMS

Tbe purpose of tbe Space and Defense Power Systems piogram is to produce radioisotope

power systems for U.S. civilian space missions and national security terrestrial missions.

Radioisotope power systems have been in use for three decades and are proven, reliable, and

maintenance-free ]x>wer sillies that are capable of producing up to several kilowatts of

dectricity for tens of years. We are requesting funding of $49.2 million for tins program in

FY 1996.

Radioisotope power systems are die cornerstone of Uie Nation's space nuclear energy

program, which requires low levels of electric power. These power supplies enabled the

Galileo spacecraft to transmit pictures of Gaspra, the first, up-close pictures of an asteroid

ever taken. As it neared Jupiter, this same spacecraft was also in a position to take some

direct line-of-sight pictures of tbe Levy-Shoemaker comet as it impacted Jupiter.

Radioisotope Thermoelectric Generators are also powering tbe Ulysses spacecraft on its

voyage to the polar regions of die Sun. Tbe first encounter with tbe polar regions will occur

later diis year.

Tbe current program onphasis is oa providing three new Radioisotope Thermoelectric

Generators and tq> to 157 Radioisotope Heater Units to support the NASA Cassini mission

planned for launch in October 1997. In addition, tbe program provides support for terrestrial

Radioisotope Thermoelectric Generator ^}piications for national security missions. Major

program efforts include basic siq)port for radioisotope fuel and heat source development,

fabrication, quality testing, and flight qualification. The program efforts also include nuclear

safety analysis and testing; devel(^ment of the power converter subsystem; and all aspects of

manufacturing, quality assurance, reliability, and operational safety for radioisot<^ power

systons.

Radioisotope Thermoelectric Generators

Woik in Fy 1996 will continue to focus primarily on tbe fabrication of conqwnents and

Radioisotope Thermoelectric Generators (RTGs) for the Cassini mission. Processing of Pu-

238 fuel for Cassini should be completed within the next few months at Savannah River,

after which recycled material will be processed into a usable oxide powder form for future

use. The iridium clad vent set fabrication work at Oak Ridge has essentially been completed;

vital capabilities are being sustained and facilities maintained in order to siqiport fiiture

missi(»is. Efforts at tbe Los Alamos National Laboratory are continuing to fabricate the Pu-

238 fuel pellets and enc^>sulate them into die iridium ciqis. Production of flight-quality fuel

dads for Cassini slKHild be omqileted during FY 1996; Los Alamos National Laboratory

(LANL) will then be maintained with cq>abilities intact for future mission support. The
Mound Facility <q)erations will continue during FY 1996 to support Cassini wtdi the

assembly of die General Purpose Heat Source modules and tbe beat sources into die

13
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generators that are fabricated by a private contractor, Maitin Marietta Energy Systems, Inc.

The first newly fabricated flight Radioisotope Thermoelectric Generator should be fully

assembled, tested, certified for flight, and placed in controlled storage during FY 19%.
Fabrication of thermoelectric converters will continue during FY 1996, with the final unit

delivered by the end of the fiscal year. Safety analysis studies are continuing m support of

the Cassini mission and will continue throughout FY 1996. The Preliminary Safety Analysis

Report used to initiate the formal safety review of the General Purpose Heat Source-RTG
Cassini mission application was issued in December 1994. The Final Safety Analysis Report

will be finished in early FY 1997.

NASA has requested that we initiate the development of a smaller Radioisotope

Thermoelectric Generator unit for use in fiiture Pluto and other outer planet missions.

However, budget constraints preclude the Department from undertaking this effort at this

time. The Department has met with NASA and informed them that future development

efforts must be funded by the user. DOE will maintain the required facility infrastmcture

that will allow Radioisotope Thermoelectric Generators to be fabricated for future missions,

but will rely on the users to fimd the actual development efforts. Therefore, the budget

request does not include funding for liiture. mission-specific development efforts.

Plutonium-238 Acquisition and Processing

Plutonium-238 for the Cassini mission is being taken firom the existing inventory and is being

processed at the Savannah River facilities. A key issue in the future use of Radioisotope

Thermoelectric Generators is ensuring an adequate supply of plutonium-238 (Pu-238). Due

to the planned shutdown of the Savaimah River facilities used to process Pu-238 into usable,

specification-grade oxide powder, another long-term source of Pu-238 needs to be identiHed.

In the near term, the Department has contracted to purchase up to 40 kgs of Pu-238 from

Russia by 1997. Approximately 10 kgs have been delivered; however, funding is not

inchided in FY 1996 for any additional purchases.

Special Applications

Our Special Applications program continues to develop and demonstrate technologies and

refurbish existing power supplies in fulfillment of its obligation to provide Radioisotope

Thermoelectric Generators for terrestrial national defense missions. We will continue to

provide refurbishment and production services for high-performance generators for the

Department of Defense.

URANIUM PROGRAM

The uranium program is focused on furthering arms control and nonproliferation goals, and

on nnproving industrial competitiveness. First, the Office of Nuclear &jergy is leading an

effort to assure that Russian low enriched uranium being purchased by the United States

14



306

Enrichment Corporation (USEQ is actually derived &om highly oiriched uranium removed
from Russian weapons. Secondly, the Energy Policy Act of 1992 requires the DOE to

continue certain responsibilities for the gaseous diffusion plants it has leased to the United

States Enrichment Corporation (USEQ. Finally, we are forming partnerships Mtfa U.S.

industry to capitahze on the multi-billion doUai investment made by the Department in

uranium enrichment technologies that can now be used in other implications. This

technology transfer effort offers a great potential for a wide variety of businesses.

TpnTi"^'^v Measures

The Office of Nuclear Energy has the Departmental lead in implementing die Government's

international arms control and noi^roliferation objectives for the USEC contract to purchase

15,000 metric tons of Russian low enriched uranium derived firom highly enriched uranium.

DOE personnel are overseeing activities to help build confidence that the material delivered

to the USEC has been derived from Russian highly enriched uranium. While the Protocol on

Further Arrangements cleared die way for deliveries of Russian enriched uraniimi to USEC,
the United States is continuing to negotiate the detailed monitoring procedures.

The Protocol on Further Arrangements calls for both special monitoring visits to facUities

where material will be processed, as well as, the establishment of permanent offices at a

facility in each country to oversee the implementation. The actual number of ^)ecial

monitoring inspections is subject to negotiation. The number of inspections will be

supplemented by an unlimited number of visits by staffs of the permanent offices to the

facilities where those offices are located.

The permanent U.S. office will be located at the Ural Electrochemical Integrated Enterprise

(UEIE) plant located at Novouralsk. The UEIE plant is the site where highly enriched

uranium (HEU) oxide will be converted into low enriched uranium for delivery to the United

States. Special monitoring visits will also be conducted at the Siberian Chemical Enterprise

near Tomsk, Russia, where HEU metal is converted to oxide. The combination of the

continuous presence and the periodic inspections is expected to provide a sufficient degree of

confidence that the LEU being delivered to the United States is derived from HEU. Further,

under the protocol, the Russian Federation also has the right to monitor the additional

processing of any enriched uranium derived from Russian highly enriched uranium at

facilities in the United States.

Activities Related to the U -S Fnrichp^ent Corporation
,

As a result of the Energy Policy Act of 1992, the Department and USEC are bound together

by a series of provisions diat require interdependent activities in namy areas. These areas

include regulatory oversight, lease management, site operations, and pre-existing liabilities at

the Department's gaseous difiiision plants now leased by the Corporation, as well as for

revitalization of our domestic uranium industry. By July 1, 1995, the USEC must submit to

the President and C(Higress a plan that oudines how privatization will allow for maximization

of die long-term value of die Enrichment Corporation. The Department will need to

continue to play a leading role in this activity, including remaining as the owner of the

15
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gaseous diffusion pUuits. Approximately $70 million of die FY 1996 budget request for

Unmium programs is tied to fulfilling DOE's responsibilities as defined by the Energy Policy

Act.

Regulatory Oversigfat

The Office of Nuclear Energy has the responsibility for nuclear safety regulatory oversight of
the gaseous diffusion plants. DOE and the USEC are woiidng together to ensure the

continued safe, efficient operation of these plants. The Energy Policy Act named the

Nuclear Regulatory Commission (NRC) as the regulatory authority for the plants. However,
NRC certification of the plants will be based on a Compliance Plan being prepared by DOE
and a License Application being prepared by USEC. The NRC is expected to certify the

plants or approve the Compliance Plan by Ortober 1995. In accordance with the Energy

Policy Act, DOE remains responsible for nuclear safety upgrades at the plants, as delineated

in the Compliance Plan to meet initial NRC standards. These upgrades are estimated to cost

between $80 and $120 million and take between three and five years to complete. Costs of

the upgrades will be paid primarily through the transfer or sale of excess Departmental

inventories of natural and low-emiched uranium derived from highly enriched uranium, as

stipulated in an agreement with USEC.

Lease Management

The Department and the USEC entered into a six-year lease that sets forth the conditions

under which the USEC operates the enrichment plants. As provided in the lease, the USEC,
with a two-year notice, can terminate the lease for one or both of the enrichment plants. The

Department is beginning to plan for the safe and orderly return of the enrichment plants for

decontamination and decommissioning.

Uranium Revitalization

To meet the Department's responsibility to support the domestic uranium industry, we have

implemented a Uranium Revitalization program since 1993 and reported annually to Congress

on our progress. The revitalization activities to date are focused on four main areas: (1)

working with stakeholders through an outreach program; (2) encouraging state regulators to

allow flexibility in fuel purchase guidelines to promote the purchase of domestic uranium; (3)

encouraging export opportunities through cooperative efforts with the Departments of State

and Commerce and others; and (4) prudently selling off the government's excess natural and

low-enriched uranium inventories to reduce the Department's budget request while taking

into consideration the concerns of the domestic uranium industry.

The Department is also required to submit to Congress a comprehensive report on the

government's uranium inventories and an assessment of the potential to use excess material

for commercial sales. The Interim Uranium Inventory Report, submitted to Congress in

September 1993, found that the Department's inventories of natural and highly enriched

luanium may have significant value if sold for use in the commercial nuclear fuel cycle. The

Department anticq)ates selling or transferring to the USEC at least $400 million of excess

uranium over the next five years.
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Site Opo^tions

Site operations include environmental corrective actions, management of the depleted

uranium inventories, shutdown of highly enriched uranium production facilities, and

maintenance of facilities not leased by the USEC. We are working at the gaseous diffusion

plants to complete environmemal corrective actions necessitated by operations prior to the

USEC transition date and at facilities not leased to USEC.

ResponsibUity for managing the Department's depleted UF^ inventories at the enrichment

plant sites also lies with our office. Over 560,000 metric tons of this material are safely

stored at the sites, awaiting final disposition. An Advance Notice of Intent and a request for

technology recommendations for the final disposition and uses of the UF5 have been

published in the Federal Register. Work has begun on developing an environmental inq)act

statement that will explore all of the alternatives and recommend the best course of action for

the eventual disposal of diis material.

The shutdown of the Department's highly enriched uranium production facilities at

Portsmouth is scheduled for completion in FY 1995. To date, 100 of the 200 highly

enriched uraniiun equipment cells have been treated to remove excess uranium deposits.

When this process is complete and highly enriched uranium inventories have been removed

from the site or blended to low-enriched uraniimi, security at the facilities will be

downgraded, resulting in significant budget savings.

Over 70 facilities at the plant sites were not leased by USEC and remain the responsibility of

the Department. As landlord for the sites, we continue to maintain these facilities and their

associated permits.

Pre-existiiig Liabilities

The Office of Nuclear Energy is also responsible for satisfying fmancial obligations

associated with enrichment operations before the transition to the USEC. Chief among these

obligations are payments of post-retirement life and health benefits to the Department's

enrichment plant operating and power supply contractors.

In addition, DOE is responsible for assisting in the litigation of numerous lawsuits involving

claims against the Department for its operations at the enrichment plants prior to Ihe

transition date.

Technology Transfer

The Department has the responsibility for identifying non-uranium enrichment applications

for gaseous diffusion and gas centrifuge technology and for transferring the Atomic Vapor

Laser Isotope Separation (AVUS) technology to the USEC. Numerous industries have

expressed interest in commercializing gaseous diffusion and centrifuge technologies for

applications other than enriching uranium. We are engaged in efforts to gain private sector

involvement in developing future uses of these technologies.
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Possible industrial ^^plications include waste stream and gas refineiy cleanup, beverage and
blood clarification, and gas and liquid separations. We expect to execute a iT>iniipiirn of four

Cooperative Research and Development Agreements in FY 199S and as many as six to eight

more in FY 1996.

We win continue to seek and evaluate addkional opportunities for tbe commercial

advancement of these technologies. We are also negotiating an agreement that will allow die

AVLIS process to be used by USEC. In addition, we are discussing with USEC possible

options on how best to inq>lement the transfer of other related technologies.

CONCLUSION

Ensiiring nuclear energy's role as an energy option for tbe nation's future and promoting

global nuclear safety are the cornerstones of the Office of Nuclear &iergy's programs.

Through our efforts in civilian reactor development, national security, international nuclear

safeQ', isotope production, and other activities, we will continue to achieve the promise of

nuclear energy.
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Mr. ROHRABACHER. Mr. Hunter, thank you very much.
And I note that your biggest increase that you are presenting to

Congress in your budget deals with $78 miUion for the Russian re-

actor training. And also there is a dramatic increase as you were
talking about the isotope program. We will discuss those in the mo-
ment.
The questions will be limited to five minutes per Member, and

I will try to keep my questions down to five minutes as well. So
I would hope that as we ask our questions, if you could possibly
keep your answers as short as possible, just out of courtesy to the
Members.
Mr. Roemer is absolutely correct when he says that we have a

limited amount of time. And it is certainly a matter of courtesy to

each other that we keep our questions short and keep our answers
short.

So with that, before we get into that, I would just like to throw
that one question to the panel that I asked before, especially to our
first three witnesses; did you make a list of your three or four high-
est priority and your least priority items?
Ms. Ervin. Short answer, no.

Mr. ROHRABACHER. Well, then, you would prefer a 10 percent
across-the-board cut in your area?
Ms. Ervin. No, you asked some very good questions, of course,

and Dr. O'Toole referred to her role as being a physician advocat-
ing prevention. I would say the same thing. Also, in my role at cut-

ting budgets in Missouri for 5 to 10 years, so I well understand

—

Mr. ROHRABACHER. Thank you very much.
Ms. Godley?
Ms. Godley. How about half of it? I can identify the top five, but

I am reluctant to identify the bottom five as you asked

—

Mr. ROHRABACHER. Reel off the top five.

Ms. Godley. Gas-fired power generation, both turbines and fuel

cells R&D, gas exploration and production, oil exploration and pro-

duction, advanced-power systems for coal, complete the Clean Coal
program would be our top five.

Mr. ROHRABACHER. Those are your top five priorities.

And Dr. O'Toole, do you have some priority area, although as I

say, you already seem to have gotten control of your budget.
Dr. O'Toole. Yes, I would prefer to try £ind find efficiencies

where I may, rather than cut any discrete programs. There would
be real pain.
Mr. ROHRABACHER. If we came to with you a certain percentage

cut—just in general for the panel—if we come back to you \yith a
percentage cut from your operation, is that better than for us to

take specific areas ourselves and make those determinations?
Dr. O'Toole. It is for me, Mr. Chairman.
Ms. Ervin. In my case, it may be a combination. We do w£int to

get back to with you some specifics. We have some specific criteria

in mind in looking at the programs. It some cases, it could be elimi-

nation, and some case, it could be across the board.
Mr. ROHRABACHER. All right.

Ms. Ervin, you mentioned that your part of the Department of
Energy invested $1.5 million in this new energy saving light fix-

ture, and that it might, in the end, it is going to be worth billions
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of dollars to the American economy. How much money does the De-
partment of Energy and the taxpayers expect to receive back from
that investment?
Ms. Ervin. The sulfur bulb is revolutionary because it is going

to save consumers

—

Mr. ROHRABACHER. Let me put it this way. I understand how
much it will save consumers. You put a million and a half dollars
in. A private company is going to make a lot of money from this.

How much of the profits that the private company is going to make
is going to go to the partner, meaning the American taxpayer?
Ms. Ervin. I think the taxpayers will benefit considerably

—

Mr. ROHRABACHER. That is not my question. Obviously, if the
taxpayers didn't put one penny in and something was invented, the
taxpayers would benefit as well. In this case, we are enabling a pri-

vate corporation to make probably hundreds of millions of dollars

worth of profit. How much are we going to get back in that directly

to pay for that investment?
Ms. Ervin. We can provide with you some economic analysis of

what that means to the taxpayer.
Mr. ROHRABACHER. That is not what I am asking. I'm asking is

there a specific return when we invest in a profit-making company?
Your testimony is filled with examples of where we are helping

companies that are on the market to make a profit. They are doing
things, whether it is producing automobiles or producing energy.
And when we invest with those companies and they make a profit,

should not the taxpayers receive part of that profit? Are we now
receiving part of that profit directly?

Ms. Ervin. The question is whether or not that investment and
that contribution to the economy and that generation of jobs would
have been produced without the Federal investment. And in many
of these cases, the businesses and the customers say no. It would
not have.
Mr. ROHRABACHER. Well, it would not. I have to admit that quite

often private investment would not work, especially when this Ad-
ministration's policy on patents, for example, is anti-innovation.

The patent change pushed through by this Administration in the
GATT implementation legislation will probably do more to decrease
research and development in this country than all of your combined
budgets. And I find it very disturbing.

Plus, when the Administration comes in and participates in the
largest tax increase, or arguably, one of the largest tax increases
in American history, supposedly aimed at the rich who are the peo-

ple who would invest in the new technologies that you are talking

about, of course, sometimes that money is not going to be available

when general policies are contrary to the necessities that—things
that necessitate technological investment.

I'd like to—Ms. Godley, isn't the oil and gas business a highly
profitable business in this country? I mean, can they not provide
some of this money that we are investing, the taxpayers' money,
themselves?
Ms. GODLEY. In fact, they are providing at least 50 percent of the

investment in the projects we are undertaking. And as I outlined
in my opening remarks, the independent producer, t5T)ical inde-
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pendent producer today is not a highly profitable enterprise. The
big companies, the highly profitable ones are going overseas.
Mr. ROHRABACHER. Let me note, I have used my five minutes;

and I will just say that when we are cutting the money in welfare
programs, we're trying to find savings in welfare programs and try-

ing to find savings in medicare, I am noting the biggest increases
in requests for the Department of Energy coming from basically
programs that are designed to be in partnership with large profit-

making corporations, and unlike on the other end of the scale,

where we have people who are engaged with things where people's
lives are at stake in terms of nuclear cleanup, et cetera. And I find

that priority to be out of sync, especially when we are moving for-

ward to trying to balance the budget, and we believe that our obli-

gation to future generations, and not handing them a big debt, is

at last being recognized.
I would recognize the gentleman from Pennsylvania, Mr. Doyle.
Mr. Doyle. Thank you, Mr. Chairman.
Good morning to all of you, and in particular to you, Secretary

Godley. As you may recall, our first meeting was back in December
at the awards banquet for the Washington Coal Club. The honorees
that night were Dr. Sun Chung and Tom Bechtel, the directors of

your two Energy Technology Centers.
I am pleased to note that you, like I, have visited the Pittsburgh

Center several times. That makes us both personally acquainted
with the Federal and contractor employees of this center, and we
both know firsthand of the depth of their dedication and the dili-

gence they bring to their work.
PETC is one of the few facilities in the Nation that brings a com-

pletely integrated capability for implementing and managing Fed-
eral science and technology programs. It brings together the com-
bined capabilities of a DOE National Laboratory through its in-

house research group and a field operations office through its ad-
ministrative and program implementation capabilities.

I think we should both be confident that this expertise and these
facilities can play a constructive role in a reinvented Federal Gov-
ernment. So it is with great concern that I have read in the press
recently that the Department is considering the elimination of one
of your two Energy Technology Centers.

I also understand that DOE is presently conducting a review of
all its operations with the intent of realigning itself. As the Assist-

ant Secretary of Fossil Energy, what options are you considering
regarding the strengthening and making better use of the Pitts-

burgh Center?
Ms. Godley. The Pittsburgh Center is part, as you mentioned,

of our whole investigation of how we are doing business at the De-
partment of Energy. As you know, we have two Energy Technology
Centers and project offices in Oklahoma, the Morgantown Energy
Technology Center in West Virginia and the one in Pittsburgh, as
you have described.
We're looking at the way we operate these centers, trying to fig-

ure out if we could combine some of the activities that we are un-
dertaking at those centers to reafize some of the efficiencies that
the Chairman has so articulately sought today. These are going to
be hard decisions.
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Those hand decisions are going to be made not just with respect
to the Pittsburgh Energy Technology Center and the other centers
and offices that we have in the Office of Fossil Energy, but across
the Department of Energy. This is an activity that we should be
finishing about the end of April.

Mr. Doyle. Thank you.
In the Department's documentation of its fiscal year 1996 budget

request, it stated that the Coal Research and Development pro-
gram in fiscal year 1996 continues its focus on improving the envi-
ronmental acceptability of coal. I agree with you that the primary
focus should be on the environmental acceptance of utilizing coal

in existing as well as new alternative ways.
Today, the United States' coal production is at an all-time high,

and as we look into the future, the Department's own projections
indicate greatly expanded coal use both in the United States and
abroad. However, the Department of Energy's budget request
shows another reduction in this area, a fiill 26 percent drop.

My question is how does this reduction reflect the Department's
understanding of the role of coal in our Nation's economic future
and the Department's commitment to environmental values?
Ms. GODLEY. It reflects a decision about priorities. Congressman.

It reflects an attention, a focusing of our efforts on power genera-
tion, since, as you noted, the ability for this country to find and
produce coal is pretty well established. What we are looking at now
is how to use that coal in ways that are cleaner, more efficient, and
more cost-effective.

The types of programs that you are talking about that have been
reduced, and the work that PETC is doing, really are focused on

—

those efforts will not be commercializable well into the 20th Cen-
tury, based on the current low prices of oil. We have had to pick
some priorities and we have made some tough choices, and those
were some of the programs that we opted to pursue at a laboratory
level, scaled to maintain that technology without major invest-

ments in that technology.
Mr. Doyle. Thank you.
I also noticed while proposing a 26 percent drop in coal research

and development, that the gas R&D budget shows a 25 percent in-

crease. However, the gas industry has a publicly supported R&D
program run by the Gas Research Institute. Moreover, this indus-

try contains a large number of private companies that have a
record of self-funding of R&D.
My concern is that much of what is being called gas R&D is real-

ly being directed at demonstration projects aimed at subsidizing
product improvements as opposed to moving forward the underly-
ing scientific base. What is the rationale for increasing gas R&D
at the expense of coal R&D?
Ms. GODLEY. I think when you look at the numbers for coal, in-

cluding coal R&D demonstration on the coal side, the Clean Coal
Technology Program, the decrease in the coal budget is 16 percent,
not the number that you reflected. The increase in the gas budget
by 25 percent and the oil R&D budget by 7 percent reflects our at-

tempt to bring into balance our investment in the exploration, pro-
duction and supply part of the energy supply scenario, as opposed
to the utility and the use of fossil energies. And that was a reflec-
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tion that we tried to bring that balance stari:ing last year at fiscal

year—this year in 1995, and we are continuing that same balance
in 1996. Again, it is a matter of priorities and tough decisions that
we have had to make.
Mr. Doyle. Thank you.
My last question

—

Mr. ROHRABACHER. The gentleman's time has expired.
Mr. Doyle. Thank you, Mr. Chairman.
Mr. ROHRABACHER. Unless it is a follow-up question.
Mr. Doyle. I will wait for round two, if it comes.
Mr. ROHRABACHER. The Chair recognizes Mr. Roemer.
Mr. Roemer. Thank you, Mr. Chairman.
We all recognize in this budgetary environment that some people

are advocating the complete elimination of the Department of En-
ergy. I certainly am not an advocate of that position, but I am
somebody who has voted for the Balanced Budget Amendment and
somebody who is pushing hard, whether it be in a Space Sub-
committee hearings for elimination of the Space Station or on this

Subcommittee for wise, prudent cuts in different programs. And I

think the Chairman's questions are fair ones.

I guess my first question to Secretary Guimond would be, you
mention on page 12 of your testimony, contract reform. And in cur-

rent contract reform, there is $30 billion worth of contracts that are
being renegotiated and recompeted for about a $500 million sav-
ings.

My first question would be, why wasn't this done before? The sec-

ond question, can we get more savings than $500 million out of a
$30 billion pie?

Admiral GuiMOND. Yes, I think over the long haul, we will. What
you are looking at right now, we are in the process of rebidding
many of the contracts throughout the entire Department. Within
those that are in the—under the purview of the Office of Environ-
mental Management, we have numerous coming up now. We would
expect that as these come to completion, we will get considerably
more than that.

Mr. Roemer. Can you give me an estimate?
Admiral GuiMOND. Of the amount? Several billion over the dura-

tion of that.

Mr. Roemer. What time period are we talking about?
Admiral GuiMOND. Probably over—well, these typically run

about five years. So if you look over that period, you will get sev-

eral billion fi-om the niunber ones on the line. The thing you are
referring to here is the 500 million over one contract over the dura-
tion of one contract in Idaho. And so out of multiple contracts, you
will be able to get that 500 million many times, depending on the
numbers that we have.

Frankly, in the Office of Environmental Management that is one
of the key ways that we hope to dramatically reduce our costs by
both the type of contracting we do, and productivity improvements
that we put into them.
Mr. Roemer. As a follow-up question; you are assuring me that

the 500 million will probably grow as it relates to just the single
contract at Idaho National Engineering Laboratory, and that out of
the remaining $29.5 billion, that we will see several billion dollars
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in savings going from a Cold War contracting arrangement to the
newer arrangement that you explain in paragraph 1, on page 12?
Admiral GuiMOND. That is our expectation.
Mr. ROEMER. Thank you.
Dr. O'Toole, I find it interesting in looking at the graphs with the

testimony, and I am referring to—you have probably seen this—the
GAO report on Department of Energy Research and Agency Mis-
sions need reevaluating. Do you have a copy of that?

Dr. O'Toole. No, I don't.

Mr. ROEMER. There is a graph in it that I would encourage you
to look at, and maybe somebody can take it down to you to show
you as I ask you respond to the question. Energy is increasingly
squeezed out as a budget priority from 1978 to 1995. And environ-
ment, safety, and health is increasingly taking up more and more
of the budget. Could you explain to me why this is happening and
what we are getting out of this?

Dr. O'Toole. This isn't my budget. This mostly reflects, I believe,

the budget of the Office of Environmental Management, and as Ad-
miral Guimond testified, investments in technology for cleanup.
My—the investments in research in my office have increased at

least over the 1980s. I don't know the story back to 1978 as this

graph provides, but I would be happy. Congressman, to take this

back and give you a more thorough analysis once I take a look at

it.

Mr. Roemer. Okay. I appreciate that.

Did anybody else want to respond to that, then, that might have
some expertise either on the energy or the environment safety and
health budgets?
Admiral GuiMOND. Relative to our budget that this may include

as it goes up to—I think what would be best for us to do is take
it back and give you detail. I think what you are seeing here is the
increases that have started dramatically in 1989, if you will, up
through the 1995 year, of more resources going into environmental
management, which would reflect a transfer from the Defense Ac-
count to the Environment Account here. And that is the dramatic
increase that you would see. It is more stuff going into environ-

mental cleanup, restoration and those kinds of activities.

Mr. Rohrabacher. The gentleman's time has elapsed.

Mr. Wamp from Tennessee.
Mr. Wamp. Thank you, Mr. Chairman.
The first question for Dr. O'Toole and Mr. Guimond, to follow the

Chairman's line of questioning a minute ago. In really a model
move in Oak Ridge, Tennessee, Martin Marietta and Molten Metals
have entered into a joint venture called M-4, and invested $50 mil-

lion of their money into new technology for the remediation and re-

cycling of rad waste.
My question for you each is, is it a logical assumption that as

technology increases, and we invest more in the environmental
cleanup technologies of the future, that our budgets for environ-

mental technology and waste management should decline as tech-

nology which saves money increases in the next few years?
Admiral Guimond. That would be nice if that was true. I think

it is a little early for us to predict whether that is going to be the
case. The technology you have talked about down there is very
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promising. And I think holds out promise that might both take care
of a lot of problems that we have cost-effectively, and not just for

the Department of Energy but, frankly, for many other industries
similarly. Right now, that is really the rationale behind our invest-
ment here in technology development that we are in dire need of
extensive gains in both long-term effectiveness of programs and ef-

ficiency.

So we are holding our investment reasonably constant for this

year and future years, so that we can have that payoff. What is

happening, there is a tremendous amount of work out there. If you
take a look at what the demands of our stakeholders and States
and EPA regulatory groups out there are, if you projected those as
they define the demands, the costs would being going to $10 billion

per year in, say, the year 2000. We clearly as a Nation cannot af-

ford that. So we must have gains, such as you are referring to, to

keep that cost, hopefully, in the $6, $7 billion a year range.
Mr. Wamp. Dr. O'Toole, you want to add?
Dr. O'Toole. I was just going to echo that, and point out that

it is often very difficult to calculate the benefits of problems avoid-
ed, particularly in health and safety and environmental protection.

For example, the contamination of local waterways around Oak
Ridge with cesium has caused a lot of consternation and cost a lot

of business. That is a recreational waterway. How do you calculate

that?
It may not even be a consequence of actual major threats to

health and safety, but it does have consequences for lives and live-

lihood, and it is difficult to do a cost/benefit analysis of those kinds
of problems.
Mr. Wamp. A two part question for Ms. Ervin.
If you all will try to come to Oak Ridge on June 1st and 2nd,

for a summit that we are having on science, energy and waste
management, which would be a thorough two-day, approach to the
next 30 years in this business, you will see electric emissionless ve-

hicles made in east Tennessee in my district, buses. It is amazing
what we are doing there, and I hope you will come.
My question is, what do you think about hydrogen, Ms. Evrin,

and how much of your $60 million increase in your transportation
spending is geared towards emissionless electric vehicles?

Ms. Ervin. Thank you for the invitation to come to Oak Ridge,
and I will take a look at that calendar right away.
Let me get my notes on how much is directly related to hydro-

gen. I may have to follow up with that detail.

In general, we believe that hydrogen is going to join electricity

as the most important carrier of power in the next century. This
is a perfect example of high-risk research that is needed with tre-

mendous payoff in the future.
We now have a scientific industry panel that is advising us on

the fastest, cheapest way of making hydrogen feasible and cost-ef-

fective, and they tell us that fiiel cell hydrogen technologies in the
transportation sector, as well as the building sector, is the way to

go. So a portion of our partnership for new generation vehicle in-

cludes hydrogen-related technologies in hybrid vehicles and would
be related to doing just that.

Thank you for the invitation, again.
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Mr. ROHRABACHER. The gentleman yields back the balance of his
time.

Ms. Rivers from Michigan.
Ms. Rivers. I have no questions for this panel, Mr. Chairman
Mr. ROHRABACHER. Thank you very much.
Mr. Graham from South Carolina.
Mr. Graham. Admiral, I will start with you.
My district includes the Savannah River site, and I believe you

have just taken over command and control, for lack of a better
word, of the site. And I have just gotten into Congress, and we are
going to lose 4,200 jobs. So I guess, welcome, to the real world, if
you are going to balance the budget, that is what I have been tell-
ing folks. But $300 million reduction at Savannah River site is
going to equate to 4,200 employees. How would you assess the en-
vironmental needs at Savannah River in comparison with other
sites in the DOE chain?
Admiral Guimond. As you stated, we have just taken it over

right now, from the standpoint of its overall management, and so
Savannah River clearly has an array of needs from the standpoint
of the buildings that we have, some of the canyons and some of the
other structures there are a large number of buildings that will
need significant decontamination and decommissioning and
transitioning as we move through that.
There is, obviously, some ground contamination and a number of

things associated with past practices that is of significance. I would
hate to put a particular relationship of it to Hanford or various oth-
ers.

There are some significant problems with Savannah River. We
want to make sure that we have identified enough resources to
move at the pace that the State, the Environmental Protection
Agency and our stakeholders feel is appropriate out there.
What you raise is, frankly, one of the critical problems that we

are faced with right now. One of our biggest costs at all of our sites
is personnel.
We have thousands of people at our various sites, and if we are

going to have a way of controlling the overall costs of the environ-
mental management budget, it is controlling the number of person-
nel that we have now that we are as efficient as possible in getting
the work done.
One of the things that means to us is go to with the contractors

and others and try to get more productivity out of all the places.
The reductions out there are going to have to have some reduction
on numbers of people so that we get down to a more productive
level; a greater amount output per person involved, and we think
that is achievable.
We want to do that as sensitively as possible in Savannah River

as well as all the other place. We anticipate 12,000 people having
to come off the payroll across our sites over the next year. And
more beyond there. But that is our expectation. We have to do it
as humanely as possible. Right now, we're not at an efficient level
and we need to get there.
Mr. Graham. What kind of benefit packages are you proposing?

Do you have any information on that yet?
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Admiral GuiMOND. Yes, most of these people are eligible for Sec-
tion 3161 which, on average, typically runs about $25,000 per per-

son. Although it is variable on individuals, depending on the length
of time they worked there and depending on the locality aspects
that go into it. That is sort of a typical number that we use.

Mr. Graham. Could you get me some more information on that?
[The information follows:]
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COMMITTEE: HOUSE SCIENCE
SUBCOMMIHEE: ENERGY AND ENVIRONMENT

DATE: FEBRUARY 14. 1995
WITNESS: PRINCIPAL DEPUTY ASSISTANT SECRETARY
RICHARD GUIMOND

PAGE 74 LINE 1728

INSERT FOR THE RECORD

To make the workforce reductions as humanely as possible, we have created a

comprehensive Worker Transition and Community Assistance Plan at Savannah
River. This plan is in accordance with Section 3161 of the National Defense
Authorization Act of 1993. This plan establishes eligibility requirements for
full-service employees of Westinghouse Savannah River Company (WSRC). Bechtel
Savannah River. Inc. (BSRI), and Wackenhut Services. Inc. (WSI). It also
contains benefit options for temporary workers of WSRC and BSRI.

subcontractors, construction crafts workers, and DOE support services
contractors

.

The primary benefit packages are as follows: 1) WSRC/BSRI Early Retirement
Incentive Benefits. 2) WSRC/BSRI Voluntary Separation Benefits, 3) WSI

Voluntary Separation Benefits. 4) Benefits for Involuntarily Separated
Employees, 5) Construction Crafts Employees. 6) WSRC/BSRI Limited Service
Employees/Subcontractors, and 7) Preference in Hiring. These packages
establish various buy-out options, additions of years-in-service, severance
pay. extension of health benefits, educational and relocation assistance, and
other options. Depending on an employees eligibility, benefits range from
several weeks severance pay up to $20,000 upon separation.

A Community Assistance Plan has also been established for the Savannah River
Site. The FY 1993 authorization was $4.2 million, and in FY 1994 it was an

additional $6 million. These funds are used to provide financial and other
assistance to communities, industries, economic development agencies and other.

government agencies affected by workforce reductions at DOE sites.

Please see the attached chart for an overview of the benefits available for
workers at the Department's Savannah River Site.

Prepared by: P. Carroll. EM-4
Office Phone: (202) 586-8103
Date: February 23. 1995
Coordinated with:
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Mr. Graham. Dr. O'Toole, I was at the site this past weekend
and Dr. Fiori said it was the safest place in the chain. He com-
pared his safety record to major industries in the country, and it

was quite impressive; is he right?

Dr. OTOOLE. I try never to argue with Mario Fiori, which is

hard.
Mr. Graham. I know the feeling.

Dr. O'Toole. Savannah River's main problem, first of all, is the
fact that it harbors two-thirds of all the high-level radioactive
waste in the nuclear weapons complex, and we are anxious to get
the vitrification plant started up and operating safely so that we
can start converting some of that waste into more stable glass.

Mr. Graham. That goes back to my question to the Admiral.
That is accurate. We have two-thirds of the entire stuff, for lack
of a better word. So I would think we would be high up on the
chain of places to clean up. Is that fairly accurate?
Admiral GuiMOND. Yes, you clearly are high on the chain of

places to clean up, and you are clearly high on the chain on the
amount of resources that we apply to clean up. Between Hanford
and yourselves, you have a very significant portion of the overall

budget.
Mr. Graham. Okay. I am sorry, go ahead Dr. O'Toole.

Is he right about the safety record of Savannah River? Is it a
very efficient, safe place?

Dr. O'Toole. I think in some aspects, particularly nuclear safety,

Savannah River ranks very well compared to the rest of the de-

fense complex. They have more problems with traditional indus-

trial safety.

They have the highest incidence of lockout, tagout problems,
events where they are not properly shutting down machinery or

electrical circuits, and so forth, in all of DOE. They have some of

the better management control systems for safety. We can improve
in all of these areas.

DOE has been insulated from the rest of the real world for the
past half century as a consequence of its national security mission
and the secrecy that shrouded our activities, and we do have some
ways to go with coming up with the best performers in the private

sector.

Mr. Graham. I will try to wrap up here.

You mentioned plutonium, 200 metric tons of weapons grade plu-

tonium.
Dr. O'Toole. Twenty-six.
Mr. Graham. A huge amount of plutonium scraps. What are we

going to do with it and how are we going to do it and when are

we going to do it?

Mr. ROHRABACHER. You have 15 seconds.
Dr. O'Toole. The first thing that we are going to do, and we are

doing it now, and we will have it completed over the next two
years, is to place all of the unstable materials in containers that
are suitable for at least 10-year interim storage. We're studying the
deposition planning, the long-term depository plans for plutonium
in the Department of Energy, and the major threat right now is to

workers who are working around this stuff.

Mr. Rohrabacher. The gentleman's time has lapsed.
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Mr. Ehlers.
Mr. Ehlers. Thank you, Mr. Chairman. I have decided not ask

a question in respect to the time factor.

I did want to encourage the panel, and encourage them to carry
the message back to the Department, that our Chairman is indeed
serious about the cuts that are going to be necessary. And we cer-

tainly want your input and comments about where you can cut,

what your priorities are, because I think that by working together
we can make reasonable, intelligent cuts as they are needed and
not simply as a hatchet to chop away at it. I strongly encourage
you to follow the Chairman's advice and do that.

Thank you.
Mr. ROHRABACHER. Gentleman is always welcome to suggest that

people should follow the Chairman's advice.

And Mr. Foley?
Mr. Foley. Yes, thank you, Mr. Chairman.
I just wanted to ask a broad question while we are talking about

budgetary items. I had read a statement Ms. O'Leary made several
months ago, where she found she could make really drastic cuts in

the Energy budget. But when I look at the document, it seems to

me, every category is an increase.

I am looking to how we balance those objectives of decreasing
spending, while the document shows a significant increase in every
category.

I don't know who wants to field that, but I would welcome that
input.

Ms. Ervin. I might start the discussion. Secretary O'Leary has
explained in introducing the President's budget for 1996, that in a
number of areas, some increase is needed in the short term, in

order to position ourselves for deep cuts over the next five years.
She has committed to deliver $14 billion in cuts. And what we

need to do is get a number of efforts in line to identify the most
cost-effective, efficient way of doing it without disrupting the goals
of a number of other programs.
For example, she has in place a strategic alignment effort right

now that is her next phase to carry out the strategic plan. It is an
intensive effort. We are involved with it personally, a number of

our staffs are. We have an external advisory group. We plan to find

significant savings, no doubt, in all of our programs, but the results

of that process will not be for several months.
Mr. Foley. Let me ask Mr. Hunter a question.
The National Taxpayers Union addressed us yesterday and they

had some serious misgivings on the Light Water Reactor. There
was testimony presented that private industry could do this on
their own.
There is also testimony that the technology will never yield any

advantages to us until the year 2040. Can you justify the expendi-
ture request in the budget of 49 million, based on those facts as
presented?
Mr. Hunter. Well, first I would dispute whether those are facts.

From our vantage point, we cannot with certainty project when the
next reactor is going to be ordered in the United States, if ever,
however, we are trying to bring this technology to a point where
it is an option available to the United States. And we have in part-
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nership with the nuclear utiHties, and reactor manufacturers, de-
veloped these advanced designs.

We think if they are not purchased in the United States, they
will certainly provide a market in the foreign sector. And, in fact,

we are seeing evidence of General Electric in Japan, Combustion
Engineering in South Korea.
But at this point, we are simply in a cost-sharing arrangement

with our industry to bring these to a certified standardized design
for use by this Nation and for foreign markets.
Mr. Foley. I would like to follow up with Ms. Ervin in the future

of Ms. O'Lear/s plan, because I know in the private sector, we
have never been able to buy our way out of problems, and we have
never been able to spend more in order to yield greater savings in

the future. Usually, we have to take extreme measures in order to

balance our personal budgets, our business budgets, in order to

make shareholders happy with whatever enterprise we are in-

volved with.
So I would like to see more information on how she intends to

yield great savings by spending more; it hasn't worked in the real

world.
Thank you, Mr. Chairman.
Mr. ROHRABACHER. Mr. Baker from CaHfornia.
Mr. Baker. I guess I better start by asking anyone, the Galvin

report said that they didn't feel it was a very high-priority mission
of the laboratories to do CRADAs and technology transfer. Could
anyone comment on their opinion on that from the Department
standpoint?
Admiral GuiMOND. I think the Galvin report had identified try-

ing to get the laboratories much more effective and for us to focus
them on what is their best overall mission. I think what they prob-
ably saw, in some aspect, was them divided among a number of

things that was not particularly best from the standpoint of their

strength, so they were getting back at trying to work with the De-
partment in the laboratories so they could be built into strong or

robust, but based on what each individual one was strong at in

particular.

Mr. Baker. Do you feel that a more focused laboratory should be
working with the private sector to develop new technology or not?

Admiral GuiMOND. I think the Secretary has accepted the Galvin
report, and there is a meeting today among the Under Secretary
and others, with laboratories to try to take a lot of results from the
Galvin report, go back and see which ones are best to be imple-
mented, and I think we are still assessing all the recommendations
that came through, and determining which ones would work best

on making them rolDust.

Mr. Baker. I not only believe that they ought to be in the busi-

ness; I believe that we ought to have a franchising agreement, so

that when one of your whiz-bang ideas that comes from the defense
sector and becomes public in the private sector, we ought to get
profit from it, or at least part of it, and put that money back into

research.
Whether it is breast cancer and the Fisher Imaging Project, or

whether it is hydrogen fuel that is going to make somebody bil-

lions, we ought to be a part of that if we are a part of the research.
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The reason we are is because we have triUion-dollar machinery to

come up with that, and the best minds in the world at these lab-

oratories. I am strongly opposed to that recommendation.
Ms. Godley, yesterday, the Green Scissors folks were here and

didn't seem to know a lot about the cuts because we had taxpayer
types rather than enviros in front of us, but one of the rec-

ommendations was to eliminate the Clean Coal Technology Project.

Ms. Godley, what do you think of that?
Are you on the cutting edge? Are we going to get there in my life

time, or what are we doing with the clean coal technology that you
would say in its defense?
Ms. Godley. I think the Clean Coal Technology program itself

is one of the most successful partnerships that we have in the Fed-
eral Government, certainly in the area of fossil energy. This is a
program that was started in the 1980s. President Reagan increased
the level of funding and a commitment to Prime Minister Mulroney
with respect to the missions control resulting from electric power
generation.
Some of the benefits of this program is to develop—the phase of

the program we are in now is to develop the electric power genera-
tion facilities that we will be needing in the years 2000 and be-

yond, not just in electric power generation, but more efficient elec-

tric power generation, which will provide for few emissions, cleaner
electric power generation at lower costs, affordable costs to the U.S.
taxpayer.
Some of the benefits of the program that I think we don't under-

stand is that this is a heavily cost-shared program with industry.

Of the money invested in this program, two-thirds of the money is

invested by the private sector. One-third of the money is Federal
funds. So these are programs that the market is investing billions

of dollars in.

We know these are technologies the market believes in. I might
add, that as those technologies are successful and are commer-
cialized, the successfully commercialized producers, the producers
of those technologies repay the government its investment, so the
money comes back to the government.
Mr. Baker. But in these times of shrinking dollars and over-

supply of great ideas, including hydrogen fuel, nuclear power, clean

coal, all the rest, can we have some focus at DOE so we know that
these are our priorities, these are what we think will come on-line

and build us cleaner fuels?

Ms. Godley. I believe we have a balanced view of our energy
supplies, I think, when you consider the domestic energy supply
portfolio, what is in that portfolio. Just like you have an invest-

ment portfolio for your family or for your business, how do we want
to invest in energy supplies we have in this country?
We have some short-term investments in gas, oil and coal. We

have some long-term investments we need to make on behalf of the
American taxpayer in renewable energy supplies and energy effi-

ciency technologies. These require a balanced investment portfolio.

We believe we have that in the fiscal year 1996 budget.
Mr. ROHRABACHER. Thank you.
The gentleman's time has elapsed. I think the gentleman made

a good point about if we are indeed becoming partners with a com-
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pany that will make money from a development that was invested
in by the United States Government, maybe the United States Gov-
ernment should have a direct profit-sharing relationship with that;

that may be a source of revenue in the future.

Mr. Baker. If the gentleman would yield?

I think that was the answer to the coal question. If we do make
a breakthrough on clean coal, we will get the money back and I

would like to see that idea spread throughout all of these pro-

grams.
Ms. GODLEY. If I could just follow up on that for a second, also

in some of our oil demonstration programs the technology that is

demonstrated in those efforts don't stop with a single producer.
Each participant in that program accepts the obligation to under-
take technology transfer activity so that it will disseminate that
technology throughout the industry.

Mr. ROHRABACHER. And profit sharing with the taxpayers.
Ms. GODLEY. Profit sharing was something that the Congress,

who approved of the Clean Coal Technology program to begin with,

elected not to pursue. If that is a change in policy with respect to

these developments

—

Mr. ROHRABACHER. There has been a change in Congress.
I turn to the Ranking Minority Member, Mr. Hayes.
Mr. Hayes. Thank you.

I want to cover two things briefly. The first involves oil and gas
exploration. In your prior testimony, you used an example of a drill

bit. I notice that much of your testimony dwells upon the fact that
we have now shifted to above 50 percent dependency.

I would also suggest that as part of measures that we can take,

we have the realization that no matter what you do in DOE, you
are not going to do additional inshore drilling in the continental
United States to much extent, simply because we have depreciated
the ability to have reserves located there.

If we are talking about avoiding that import question, then we
have to go deeper offshore, for the most part, and we have to rely

on natural gas enhancement. The one, obviously, is reflected in

your budget with the realization that we have to have environ-
mental soundness, along with an energy consciousness as to future
fuel sources that are still inshore.

Effectively, I would ask DOE to take a look at the package of leg-

islation that does not have an adverse cost impact but give drilling

after incentives for deeper offshore, by giving not tax relief but, in

effect, an opportunity for people who would not otherwise do drill-

ing under the Secretary's discretion, to further them with a credit

per barrel of production made.
As in the State of Texas with stripper wells, also to do incentives

for having people keep things on-line that otherwise will go off-line.

In both instances in the Texas experience, it has enhanced reve-

nues and kept production alive that would not now be alive and,
as you know, cannot be brought back no matter what the price is

once the stripper wells are off.

But secondly, in deep Gulf we are trading generational tech-

nology that would have to be advanced over the course of decades
to be able to do deeper exploration at a competitive price, for a
price that is higher, with an incentive to do so, but not lost tax rev-
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enues, because that drilling won't happen without those kind of in-

centives. I would like in writing at a later time to get your com-
ments on that.

[The information follows:]
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COMMITTEE: HOUSE SCIENCE COMMITTEE
SUBCOMMITTEE: ENERGY AND ENVIRONMENT '

DATE: FEBRUARY 14, 1995
WITNESS: ASSISTANT SECRETARY FOR

FOSSIL ENERGY PATRICIA
FRY GODLEY
PAGES 86-87
LINES: 2021-2027

INSERT FOR THE RECORD

The Department of Energy actively supports a royalty holiday for gas and oil

production from new projects in deep water on the Federal Outer Continental

Shelf 'CCS) . These deep v;ater areas of the OCS hold some of our best prospects

for significant nev.- gas and oil finds.

A royalty holiday is needed to assist the petroleum industry in developing the

next generation of technologies and operating practices needed to venture iqtc

these nev; deep water areas. This royalty holiday should be structured to be

revenue-neutral by allov^ing the Minerals Management' Service (MMS), which

adn-.inisters the Federal CCS Leasing Program, tc approve the incentive only for

these deep water projects that would not be economic without it. Since these

projects would net be started without the royalty holiday, no royalty revenue

would be lost by granting it. It should also meet the concerns of the MlJiS

that the royalty holiday be clear and simple for both the industry and MMS to

understand and administer.

In addition, the Department is supporting a proposal to allov; expensing of

geclogicai and geophysical (GiG) expenses for tax purposes. This not only

permits more favorable tax treatment, but greatly reduces the accounting and

auditing burden on both industry and the federal governiTient . Since G&G

expenses are relatively high offshore, this should have a favorable impact on

deep water exploration and also encourage the use of new, more advanced

technologies that can help locate more of the resource.
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The Department is also supporting and working with the industry in developing

new technologies for exploration and production of gas and oil resources ir.

ultra-deep v/ater areas. For example, we are working with the DeepStsr

consortium to explore the possibilities for cooperative activities and

industry /government partnerships in helping to develop the needed technologies

and looking together at all the issues involved in ultra-deep water

development in aggregate. In addition, we have selected a DeepStar technology

project for funding through our Advanced Computational Technology Initiative.

DOE v.-ill provide S65C,000 in FY 1995 with industry' contributing S630,0C0.
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Mr. Hayes. Secondly, because of time constraints, I don't want
to go through all of our questions on the PMA's, but I do want to

ask some questions about the sale of PMA's that were touched on
in the GAO report, and perhaps follow those up with some written
questions as well. Which would be the most appropriate to direct

that to?

Ms. GODLEY. Neither.
Mr. Hayes. Let me ask you to do this. The concern I have is that

we are talking about a $3.7 billion sale. I don't believe that is cor-

rect. I don't want to quarrel with you without knowing the facts,

but I can't figure out how it is calculated.

In my other life, I was Louisiana State Bank Commissioner. The
only way you could calculate that sale would be on future con-

tracts. If it is present value of future contracts, then it won't have
a deficit impact, because if you spread it out over the term of the
contracts, it will still balance and it won't have a dime to do with
deficit reduction, but might have a real problem on rate hikes for

consumers, because I can't figure out how you keep the rates from
being subjected to some rather large increases if you are no longer
the owner of the system.

I also can't figure out how you sell them. I would like to address
numerous questions in those areas to the two of you, ask you to

direct us to the appropriate party. Because while it sounds like a
lofty idea to pick up $3.7 billion, I am not sure it is, if it is really

a net zero pick up, and if we end up with a multitude of lawsuits,

gigantic problems on distribution systems, some real difficulties

down the road where the nightmares individually for individuals
and customers multiply and where the money is not a savings to-

ward deficit reduction over a 10-year period. So I would appreciate
getting answers to those.

All that is not a question. It is more of an observation. If time
permitted, we could talk about it forever.

Ms. Ervin. We will faithfully carry those questions back.
Mr. Hayes. We only have 100 days to do all this stuff, so I don't

want to start with questions now.
[The information follows:]
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OCMOTIEE:
SUBCXMCrriEE:
VKTE:
wnKESS:

Energy and Environment
Scienoe
F^niary 14, 1995
Assistant Secanetary

God\ev
>t'Au^ Sd, UNE: 2071

INSilU' FCR THE RBOCRD

the budget projects $3.7 billlcn in savings from the seQe of the Alaska,

Southeastern, Southwestern, and Western Area Power Administrations. Ihis

value is the difference between the estimated scQes prices and the lost power

revenue to the Treasury aifter the sedes. It) score this as a deficit

reduction, the existing budget scoring rules sust be ciianged to edlow the

proceeds fron the asset sales to count as deficit reduction. The following

table suRinarizes the estimated proceeds fron the sale of these four RIAs.

IWA Privatization Detcdls
(all $ in millicns)

IWA
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would be the Treasury's exist of borrowing vam^, and would cheuige based Gn

timing of the sal&. Ihe Alaska Pswer Administration h2is been included to be

consistent with the budget document, but the sale price in that case is based

an the previously negotiated sede price with the purchasers, consistent with

the net present value ccsxspt.

Ihe prices en the table are estimates that mist be refined cnoe more details

concerning the privatization can be explored through a study. The "Net

Revenues Last" column r^resents the lost revenue to the treasury in the five

year (1996-2000) budget scoring window, offset by the reduction in

appropriatirais. The "Net Revenue to Treasury" represents the increase in

revenue tte Treasury would receive in the five year (1996-2000) budget scoring

window.

A detailed proposed that identifies and addresses the inpacts identified by

the Oongressraan will require a ootprehensive study effort, vAiich is precluded

as a result of Secticai 208 of P.L. 99-349. The Administration will be

sutmitting legislation to lift the prohibition en stutfy so that a detailed

privatizatioi proposal can be developed in consultation with Congress and

other interested parties.
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Mr. ROHRABACHER. If I could talk that fast, we would get a lot

done around here.

Mr. Bartlett from Maryland.
Mr. Bartlett. Thank you, Mr. Chairman.
I would first like to address a question to Ms. Godley. Do you

have available the total amount of Federal taxes that the fossil fuel

power production industry pays?
Ms. Godley. No, sir I don't.

Mr. Bartlett. Does anybody have any idea of the total taxes
this industry pays and how it relates to the amounts of money that
we have in our program that we are going to give them to do this

R&D?
For the record, you could provide that. I suspect that they pay

many, many times as much in taxes as we are giving them to do
this R&D.

If, in fact, that is true, then wouldn't it make good sense to per-
mit them a tax credit for doing the R&D and get a bureaucracy out
of the loop, because we are increasing their cost of doing R&D be-
cause we are requiring them to write proposals, to get back their

own money which we took from them in form of taxes? And
wouldn't it make sense just to let them decide what R&D is appro-
priate and give them a tax credit for the R&D which would, in fact,

make more money available to them with less total cost to the
consumer? If you could provide that for the record.

[The information follows:]

We are unaware of a reference source that would provide the total amount of fed-

eral tEixes that the Fossil fuel power production industry pays.

Mr. Bartlett. Mr. Hunter, I notice in your introduction that you
say: Our expertise in the nuclear energy field including the man-
agement of nuclear facilities is applied in ways important to the fu-

ture. Most prominently, we are working to maintain the nuclear
option of the country.

I am glad to hear that, but I need to measure that against the
fact that we are not, as far as I know, licensing any new plants,

that the nuclear power production plants that are out there are
aging and unless they are reauthorized at enormous expense, they
will be off-line.

Unless we do something, the nuclear power percentage in our fu-

ture looks like it will be less than it is now. You make a great ar-

gument in your presentation it ought to be more. If I read from
your conclusion, ensuring nuclear energy's role is an energy option
for the Nation's future and promoting global nuclear safety are the
cornerstones of the Office of Nuclear Energy's programs—when you
couple your good objectives with the information we have been
given, that what we produce, 10 barrels per day average fi-om our
wells, while Saudi Arabia produces 6,500 barrels a day, that is a
65,000 percent increase over what we are producing in this coun-
try. So how are we going to get there if we can't find a place to

put these spent fuels, like Yucca Mountain, and where are we with
that program?.

This is not taxpayer money. It is industry money made available
for this. It was supposed to be on-line in a year or two, and now
we are looking to when to have that available so that these spent
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fuels that are being stored in inappropriate places around the coun-
try can be stored in a central facility.

As I understand it, the money for that has been given by the nu-
clear energy industry over a number of years. Where are we on
that and what else do we have to do to make your promise of an
increasing percentage of our energy produced, a reality in the fu-

ture?
Mr. Hunter. Sir, I can't speak to the entire question. I don't

have any direct involvement with the repository activity, the Yucca
Mountain activity. But you are correct, it is quite a bit behind
schedule at this time.
With regard to maintaining the nuclear option, we are working

again with the utilities to come up with standardized designs and
to figure out the cost and schedule associated with those standard-
ized designs, and make that available for utilities to purchase in

the future. That is one activity.

We are also supporting nuclear engineering students to keep a
flow of this kind of trained talent so that the country will have this

option should it select to continue nuclear power.
One final activity we have going is related to assisting the utili-

ties in developing the technical base for extending the life of the
currently operating reactors.

Mr. Bartlett. One more brief question.
I think one of the biggest impediments to increasing our produc-

tion of nuclear power is education and the perception in the com-
munity of what the risk of nuclear power is. I think we are para-
noid on that, and I have seen some pretty decent educational ad-
vertising.

Is your activity involved in this kind of education so that our peo-
ple will be, will have a better understanding of the real risks and
opportunities of nuclear power?
Mr. Hunter. We are at every opportunity trying to put the tech-

nical facts regarding nuclear power before schools and universities
and the public as the occasions present themselves.
Mr. ROHRABACHER. The gentleman's time has elapsed.
Mr. Bartlett. If you have additional comments, would you

please include them in the record, additional answers to my ques-
tions.

Thank you, Mr. Chairman.
Mr. Hunter. Yes, sir.

[The information follows:]
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• In 2001, the Department of Energy will submit a license

application to the Nuclear Regulatory Commission; and

• 2010 remains our target for emplacing waste into a geologic

repository.

To address near- term needs, this new approach enables the

Department to:

provide to the marketplace in 1998 a new generation of

storage technology -the multi-purpose canister system-

which will serve the need for at-reactor or off-site

storage, transportation, and ultimately disposal; and

be prepared for the transportation of spent fuel from

reactor sites to central storage in an orderly way.

Prepared by:^'^cnald Milner
Office Phone: 202-586-9694
Home Phone

:

Date: February 23, 1995
Coordinated with:
Reviewed by:
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Mr. ROHRABACHER. Mr. Salmon from Arizona.
Mr. Salmon. Thank you, Mr. Chairman.
I have to apologize ahead of time; I will probably have to leave

before you finish answering the questions. I will catch it in the
record.

A lot of what I am going to ask you, you probably won't have,
so I will ask you to submit it.

The first question in yesterday's panel, one of the panelists sug-
gested that the DOE could cut its employee numbers by 30 to 50
percent without missing one iota on services. I wonder what your
response to that would be, if you feel that we could reduce levels?

I will ask these quickly. If you could submit them at some point,
I would appreciate it.

Mr. Salmon. I would like to know what, if any, performance
measures are instituted in your organizations? In the private sector
I worked for a Fortune 500 company, we always have to have
benchmarks in every department. If we don't, we lose our jobs. I

would like to know what the performance measures are and how
they are measured quarterly and then annually.

I would also like to know the number of levels of management

—

I would like to know that number in total, across the satisfaction,

but also department by department. Then once I know the level,

the number of levels of management in the organization, I would
like to know the ratio of supervisors to subordinates at all levels

and what incentive programs, if any, you have for employees and
if they are able to share in cost-saving ideas.

If they come up with a better way of working with contractors,

contract Administration, a more cost-effective way, what incentives
are there for employees to share in the windfall when they do come
up with cost-saving ideas, and do you, department by department,
when we are looking at severe austerity like we are, what kind of

incentives are you providing for heads of departments and pro-

grams to cut costs?

Is their benefit to them monetarily if they make those cuts? One
corporation in Arizona went to their management employees and
they said if you can cut across-the-board, your budget from last

year—I am not saying cutting what you are projecting for in-

creases—I am saying cut what you got last year by 10 percent, we
will let you have half of that for salary increases for your employ-
ees.

Is that something that you could live with, is that something
that we could do to incentivize people to cut costs?

What I have found is when the people in the trenches are moti-
vated to cut costs, they do this.

Mr. ROHRABACHER. Won generally gives the people a chance to

answer.
Mr. Salmon. I know, but the last question was about the idea

of when we do research and development, we come up with tan-
gible products. One of the ideas that we have been talking about
is hydrogen power. Say, h5rpothetically, we came up with a hydro-
gen power vehicle that was able to be mass-produced and govern-
ment footed the bill for all the research and development, the de-
velopment of the prototype and then the private sector markets it.

Who holds the patent on that hypothetically, and is there any way
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that the U.S. Government can share in the profits of these kinds
of ventures? Those are my questions—if you could submit some an-
swers.
Mr. ROHRABACHER. Would someone like to take the last question

first?

Ms. Ervin. We will collectively get back to you on these very
good questions.
Mr. RoHRABACHER. I recommend to my colleague that when you

have a series of questions like that you would like the panelists to

answer, you might put your questions in writing to them and then
expect them to answer you in writing.

Questions such as that, generally are not followed through on

—

I am not commenting about this panel—generally people don't get
back to you.
Mr. Salmon. I tell you what—if I don't get a response, I will fol-

low up in writing. But I am hoping that you could respond to most
of those questions in writing to me. Maybe other committee Mem-
bers are interested as well.

[The information follows:]
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What is our response to the contention that the Department could lose 30-50 percent of

its workforce and not miss one iota of services?

The Department of Energy is committed to streamlining its workforce and operations in

a manner that will enhance our ability to provide quality customer service. We are

examining the Department's missions and the resources needed to accomplish those

important national objectives. In doing so, the Secretary has brought in the best private

sector expertise (the Marshall Group) and combined it with employee experience to

work through the difficult problems associated with redirecting any large corporate

entity. This Strategic Alignment initiative is focused on finding ways to more efficiently

operate and structure the Department.

Current projections indicate that our federal workforce will be reduced by 1 5 percent

during the period of FY 1993 to FY 2000. This reduction will be accomplished even as

federal staffing increases occur in the Environmental Management program which is

responsible for managing clean up of the nuclear weapons production facilities. We

are confident that the Department can accommodate these staffing reductions and

shifts while also ensuring that our customers' requirements are achieved. This will be
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accomplished by eliminating unnecessary, duplicative, and overly burdensome

processes.

In addition to federal staffing reductions the Department plans to streamline our

contractor workforce. Since its inception the Department has used private

Management and Operating Contractors, rather than federal employees, to perform

many day-to-day operations. Consistent with the Department's goal to reduce reliance

on contractor support, the Department is committed to reducing its Management and

Operating contractor workforce by approximately 28,000, which is greater than our total

federal workforce This reduction of 20% from our 1 993 base of 144,000 will be

accomplished by the end of fiscal year 1999.

The Department is prepared to implement the aforementioned federal and contractor

staffing reductions. However, federal staffing reductions of the 30 to 50 percent

magnitude could adversely impact many programs and services such as environmental

clean-up which our customers and stakeholders consider critical.

What Performance Measures Are Instituted For The Department?

The Department of Energy is engaged in several activities aimed at establishing sound

performance measurement systems. Six Department proposals were selected as pilot

projects under the Government Performance and Results Act. These pilots illustrate
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the Department's commitment to reducing costs, performance measurement and

performance based standards. The pilots will result in substantial savings and impact

the manner in which a significant number of federal employees and contractors

function.

In addition, the Department is also utilizing a new Senior Executive Service Appraisal

System which places a greater emphasis on performance, accountability, and

outcomes. Standards are linked to strategic planning goals, focus on performance

requirements, expectations and metrics., and are measured in terms of schedules,

dollars, percentages, etc.

Efforts are also underway to improve performance measurement within our contractor

workforce. As part of the Department's contract reform efforts there is a movement

towards performance based contracts. Although in its beginning stage, this movement

will enhance the Department's ability to measure contractor performance on a regular

and systematic basis.

In addition to these activities, the Secretary of Energy's FY 1995 Performance

Agreement with the President outlines specific goals and commitments for the

Department along with criteria which will be used as a measure of success These

efforts reflect the Department's commitment to continuously improve performance

measurement systems for its programs and employees
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What Are The Levels Of Management In The Department? What Is The Employee To

Supervisor Ratio At All Levels?

The average number of organizational layers in the Department was four in 1994. With

continued streamlining this average is projected to go dow/n to three by the end of

Fiscal Year 1995.

A table showing supervisor to employee ratios is attached. As of January 21 , 1995, the

Departmental average is 1 :6.6 We will be at 1 : 1 5 by the end of fiscal year 1 999.

What incentives does the Department have for employees for cost-saving ideas?

The Department of Energy incentives for employees with cost-saving ideas are as

follows:

Monetary Award for Suggestions

Monetary Award for Special Act or Service •

Time-Off Award

— Certificate of Appreciation

— Monetary Awards for Cost Savings Disclosures to the Inspector

General
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What are incentives for heads of elements?

Generally, the Career - Senior Executive Service appointees who are Heads of

Departmental Elements are eligible for the same awards listed above.
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DEPARTMENT OF ENERGY
SUPERVISOR TO EMPLOYEE RATIO

AS OF JANUARY 21, 1995

ORGANIZATION RATIO

Office of the Secretary

General Counsel

Inspector General

Congressional and Intergovernmental Affairs

Hearings and Appeals

Policy

Economic Impact

Radioactive Waste
Environment, Safety and Health

Environmental Management
Chief Financial Officer

Education and Technical Information

Field Management
Public Affairs

Secretary of Energy Advisory Board

Quality Management
Energy Efficiency

Energy Research

Defense Programs

Nuclear Energy

Fossil Energy

National Security

Human Resources

Energy Information

Albuquerque Operations Office

Chicago Operations Office

Richland Operations Office

Idaho Operations Office

Oak Ridge Operations Office

Oakland Operations Office

Savannah River Operations Office

Nevada Operations Office

Ohio Field Office

Rocky Flats Field Office

Southeastern Power Marketing Administration

Southvk'estern Power Marketing Administration

Alaska Power Marketing Administration

Bonneville Power Marketing Administration

Western Power Marketing Administration

Pittsburgh Naval Reactors

Schenectady Naval Reactors

Strategic Petroleum Reserve

Naval Petroleum Reserve in California

Naval Petroleum Reserve in CO/UT/WY
Morgantown Energy Technology Center

Pittsburgh Energy Technology Center

1.8
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Mr. ROHRABACHER. The last question was an interesting ques-
tion. If we do, indeed, pay for more hydrogen research or some of

the other research projects that Ms. Erwin talked about earlier,

what about that? Are we going to—who is going to hold the patent
and who gets that benefit?

Ms. Ervin. The whole notion of sharing and getting a return for

the Federal Government, that has been raised a number of times
this morning, is a very provocative one, and one that we are just
beginning to think about in my particular area, so I would like to

look into that.

The patent arrangements vary from program to program, and I

will be happy to follow up with details on that as well.

Mr. ROHRABACHER. We have—I guess the gentleman's time has
elapsed.

If you could get back to him. It might be better if you would send
a specific letter with those specific questions to our witnesses
today.

Mrs. Cubin, from Wyoming.
Mrs. CUBIN. Thank you, Mr. Chairman. I have a couple of ques-

tions for Ms. Godley.
In your prepared testimony, you outline the priorities and pro-

gram goals for DOE's fiscal year 1996 Fossil Energy R&D pro-

grams. Judging from your testimony, the preeminent standard for

judging the success of a program, seems to be a relatively high
level of private funding in joint government-private relationships.

For example, in your introductory paragraph explaining DOE's
fiscal year 1996 approach to fossil energy R&D, you state: The pro-

posed budget retains a commitment to technology advancement, in

most cases, highly leveraged by joint funding with the private sec-

tor. Later on, you state that your budget plan responds to major
energy challenges facing the fossil energy program "through part-

nerships with energy." Later on in your testimony it labels govern-
ment industry cooperation as "the basis of our R&D program,"
meaning the Fossil Energy program. You state that, "almost every
dollar in our DOE fiscal year 1996 R&D budget will leverage pri-

vate dollars."

My question is this; given this emphasis on significant private
sector cost-sharing as the basis by which success is judged, how do
you explain eliminating all other funding for cooperative R&D pro-

grams, especially when a major component is the Western Re-
search Institute and that program exceeds your 50 percent success
criteria. How do you explain that?
Ms. Godley. I think that the work done at the Western Research

Institute is good work. It is not a question of quality of work done
at that facility.

I think as we have made difficult decisions with respect to prior-

ities in our budget, that that was one of the decisions that was dif-

ficult for us to make with respect to the priorities. We have tried

in this budget to stay away from earmarking funds for specific in-

stitutions, preferring to allocate our funding based on competition
instead.

As you know, DOE began the defederalization of WRI in the
1980s, with the expectations that that Institute would be able to

broaden its private work done for others to the extent that it would
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not require additional Federal funding as a separate institution.
Our efforts to defederalize that facility have proceeded since '88.

We have, in the course of having to make difficult decisions this
year, determined to end Federal funding of that facility directly
and we fully anticipate because it does good work, because the
quality of the research that it does is very high, that WRI will be
able to compete successfully for the research activities that we so-
licit in our competition.
Mrs. CubIN. That seems like a backward way of doing it. It

seems you penalize someone for good work. That is what our wel-
fare system does.

Ms. GODLEY. I think all the work we do in our research program
is good work. It is a matter of having to, forced by the budgetary
issues that we are facing and will face continually, we had to make
tough decisions, and I regret that this was one of them.

Mrs. CUBIN. It seems particularly punitive, in view of the fact
that you state your requirements are at least a 50/50 match. I have
other quotes from your printed testimony, and eight times you
refer to 50 percent, and WRI exceeds 50 percent in its private
money. So it seems rather punitive.

I would be interested in, for the record, to know what the pro-
grams that are being funded, what percentage of match that they
have.
Ms. GoDLEY. I can tell you in general, that that percentage var-

ies, as in my opening remarks I explained, that in the process of
taking an idea, technology from a point of an idea to the market
place, it goes ft-om very high risk, it is taking a dream at the begin-
ning and taking it to the marketplace, higher risk to lower risk.

In the areas of our research and development, our basic scientific
research has lower percentages of industry cost-share, because
those are the areas in which we believe the government ought to
take a greater share of the risk. As the technology approaches get-
ting into the marketplace because risk is less at that point, we ex-
pect industry to take a higher portion of the cost of bringing that
technology to market.

In our Clean Coal program, for example, we have 62 percent in-
dustry cost-shared. In some of our basic scientific research efforts,
it is 10 to 20 percent.
Mrs. CUBIN. Having served in the Wyoming Legislature for eight

years, I find it very frustrating. Wyoming is the number one coal-
producing State, and has been for many, many years. There is only
one Clean Coal Project approved for Wyoming out of the DOE.
Now, the only other thing that money was ever given from DOE
for, the WRI is the only non-coal project that was cut. I wish that
you would rethink that and I have other questions—I heard the
timer—that I will submit you. But I hope the door is not closed on
talking and trying to reach some solution, because when you con-
sider the natural resources that Wyoming produces, certainly it

seems that there ought to be, when there is help all over the coun-
try, that there ought to be help for one of the largest energy-pro-
ducing States in the country. Thank you.

[The information follows:]
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Western Research Institute &
University of North Dakota - Energy
and Environmental Research Center -

Non-cost Sharing 0%
Other Cooperative R&D 0%

TOTAL COOPERATIVE R&D 41o/„

An.'30'a Qc 4 1
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Mr. ROHRABACHER. My colleague's time has elapsed.
I would like to announce the Chair's intent in terms of our sched-

ule. We will proceed with a second round of questions. If at any
time there is a vote called during this second round, that is the end
of the second round of questioning, and we will break for lunch. It

will be 15 minutes for the vote, and 15 minutes for lunch, and it

will be a half-hour break if a vote is called. If not after the second
round of questioning, we will break for half an hour for lunch and
then proceed with the second panel this afternoon.
With that, I will proceed with my second round of questioning for

five minutes.
I would like to ask Mr. Hunter a few questions about his area

of authority, which under your area, we are spending $78 million
on Russian reactor training; is that correct?

Mr. Hunter. No, sir, it is a combination. In my opening remarks,
I didn't go through the elements, but training is just one aspect.

Other activities involve performing safety analysis, providing
equipment to the Russian reactors using U.S. manufacturers. For
example, one area that we have had quite a bit of activity is in the
area of fire protection. We noticed as our engineers went through
their reactors, that they had doors that were made out of wood,
had gaps of two or three inches which didn't act as a fire barrier.

So we have worked with a firm in Russia to fabricate doors, and
used a U.S. firm to transfer that technology. We are trying to get
the Russians to build things for their own.
Mr. ROHRABACHER. The total budget is $78 million?

Mr. Hunter. That is correct.

Mr. ROHRABACHER. Are there other developing countries in the
world that might benefit in our largesse in improving their nuclear
energy sites?

Mr. Hunter. There are other countries involved in trying to sup-
port the situation that now exists in the Former Soviet Union, and
the pledges, as I understand it, from nearly 20 countries totals

about $750 million.

Mr. ROHRABACHER. So we are basically looking at a 10 percent
share of our contribution to that effort?

Mr. Hunter. For this particular fiscal year, yes, sir.

Mr. ROHRABACHER. But are there other countries besides the So-
viet Union that benefit from our largesse? This is, obviously, a
handout to the Former Soviet Union. It may benefit us that there
is not a nuclear cloud floating over our country, but, obviously, we
are doing something to benefit them to the tune of $78 million.

Mr. Hunter. I think we all feel that any severe accident in any
part of the world is going to impact the U.S. nuclear industry
which provides about 20 percent of the electricity of the United
States.

Mr. ROHRABACHER. It would not only be detrimental to the nu-
clear industry, but detrimental to everyone. Are there any other
countries that we have such a program with?
Mr. Hunter. No, sir.

Mr. ROHRABACHER. This program was recently transferred under
your jurisdiction; is that correct?
Mr. Hunter. Had it has been funded under the Agency for Inter-

national Development, and because of reasons that I can't fully ex-
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plain, the delays in getting transfer funds to DOE, we are propos-
ing to have it directly funded in the Department for fiscal year
1996. Otherwise, it would still be coming through the AID pro-
gram. ^

Mr. ROHRABACHER. I would hope that our own nuclear industry
\vhich has, I believe, just suffered dramatically fi-om overregula-
tion, and basically not only overregulation, but blistering attacks
many of them unjustified over the last 20 years, might be due for
some help. If we are willing to help a foreign country develop its
nuclear energy safely, it seems we should be moving forward and
using this as an energy source for our own country.

I notice that you are talking about subsidizing reactor designs for
General Electric?
Mr. Hunter. We hope that design would also be built in the

United States. We are looking at two GE designs.
Mr. ROHRABACHER. How much are we spending for your subsidy

of the nuclear design?
Mr. Hunter. Approximately $50 million.
Mr. ROHRABACHER. It is $50 milhon?
Is there any guestimate as to what the profit was from GE last

year; how much profit they made?
Mr. Hunter. I don't believe they made very much profit in the

nuclear area. I can't speak for the corporation. I don't know
Mr. ROHRABACHER. I would say that it is probably one of the in-

dustrial giants of this country.
Mr. Hunter. It certainly is a magnificent corporation, yes, sir.
Mr. ROHRABACHER. It seems to me that when we are talking

about the big four automobile or big three automobile companies
and we are talking about producing drilling bits, and the oil indus-
try IS also a very profitable business, and we are talking about in-
volvement in subsidizing energy supply, whether it is hydrogen,
gas, oil or coal, I think we should be aware that what we are talk-
ing about here is taxpayer involvement with extremely profitable
private corporations.
And if we cannot cut from our budget our relationship, subsidiz-

ing relationship with extremely profitable private corporations, how
does anyone expect that we are going to be cutting from our budget
our relationship with people who are poor, people whose lives de-
pend on government programs, perhaps not voluntarily, but that is
the way the situation has evolved.
And we have got some serious thinking to do about not only pri-

orities within the Department of Energy, which I haven't seen evi-
dence of today, except for Ms. Godley's answer, prioritized to what
she was in favor of, but not what she thought was least prioritized,
we are going to be in an untenable situation. We expect to have
a balanced budget but can't even make decisions based on subsidiz-
ing the activities of large corporations.
Mr. Roemer is recognized for a second round.
Mr. ROEMER. Thank you, Mr. Chairman.
My questions would be directed at Secretary Ervin. Yesterday,

Madam Secretary, we were asking some questions about how to try
to better streamline and consoHdate the 10 major laboratories
which I believe are doing a great job, and I have been to Sandia
and Los Alamos, they are national treasures. But we also need to
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find ways in the 1990's to better utilize the resources that we are
spreading out.

I look at a document on the United States Department of Energy
laboratory table, and we have listed in here in the first 2 pages,
about 109 more laboratories and facilities. My question specifically

would be, in terms of conservation and energy technologies at other
laboratories, should we consolidate some of these with efforts that
are going on with the National Renewable Energy Laboratory in
Colorado?
Ms. Ervin. One of the implications of the Galvin Task Force, and

some of the work that we are doing internally, is to look at the no-
tion of lead laboratories, and focusing laboratories on their areas
of core expertise. It has also been brought to my attention in the
last year that we have, specifically in my area, several different

laboratories working on similar types of projects, for example, re-

lating to buildings.

I think it is good and healthy, and it has been very productive
for several laboratories to be working in some efficiency tech-

nologies and some renewable technologies. We want to revisit,

though, exactly who is doing what and if we are getting the biggest
benefit according to that kind of analysis. So I think it is a good
question and one that the Department and my office is looking at

seriously.

Mr. ROEMER. Let me give you an example of what I am asking
and see if you can further elucidate in your answer. The National
Renewable Energy Laboratory, which obviously is not in my State
or my district, I am not sure if we should consolidate there and
take away from other States, or whatever the answer might be, but
the budget in 1995 was $226 million. Its going up to $263 million.

We give Argonne about $22 million to do similar renewable energy
technology research.

Certainly, there is justification for different laboratories and fa-

cilities to be doing some of this, but also we don't want duplication

in oversight and staff repetition, et cetera. We really want to work
with you to see where we can consolidate and streamline effi-

ciencies in light of better productivity and utilization of staff and
resources.

In that context, we also have people that are, as I said before,

advocating complete elimination of your Department. I am not for

that, but I really want to work with you to see where we can be
more efficient and productive.

Should we keep the Colorado facility? Should we bring other fa-

cilities there? How do we keep this diversity and still get stream-
lining so that we better utilize our limited resources?
Ms. Ervin. That is a very important question and one that de-

serves a lot of attention over a period of time.

Referring to the Galvin Task Force and referring to our strategic

alignment effort

—

Mr. ROEMER. Excuse me. The Galvin Committee did not rec-

ommend specific closures; did they? I think they came up with
some new words about privatizing and corporatizing.
Ms. Ervin. One of the recommendations of the Galvin Task Force

was to look at an alternative management system, that is true.
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Mr. ROEMER. So they did not recommend consolidation or clo-sure

—

T Ifv
^^- ^^^} '^ my understanding. I hear your question, and

I take your mtent, and it is a serious one. As we look at the costs

; i?'""?
business in DOE and at the issue of the DOE in and of

itselt. It is an issue that we do need to look at. That is all I cansay right now.
I would add one comment since you raised the issue of the Na-

tional Renewable Energy Laboratory; it is a national treasure as
well, and it has some fine expertise in a number of areas, obvi-
ously, the renewables, and that would be a pivotal part of our lab-oratory system.

r- i- ui

Mr RoEMER. Secretary Godley, would you care to answer the
question, or anybody else on the paneP

in^nn^Ko^^J- I *^'?!'i,^^o T ^""^ ""^^^^^^ °^' ^ Personally am rely-
ing on the efforts of the Reahgnment Task Force. This is a grouo
°. T^-i°^®^!

who have been separated from their normal activities
at DOb and are focusing on every hour of their day on ways tomake the Department run better for less money. So I am looking
torward to some of the very consolidation suggestions that you arl
reterring to now that will come out of that process
Mr. RoEMER. We certainly want to work with you in their effort^1 ge^^ your expertise and your knowledge about these resources

rather than just make suggestions on across-the-board cuts. So we
look forward to getting this counsel from you in the future.

1 thank the Chairman.
Mr. ROHRABACHER. I thank the gentleman.
I appreciate Mr. Roemer's approach and his dedication and com-mitment to trying to do the job that we have before us
Mr. Bartlett.

Mr. Bartlett. Thank you very much.
I have just two questions, and because of time constraints, if youwould simply have an answer for the record, please
Ms. Ervin for the first question—Solarex, which is one of the sev-

eral companies now aggressively pursuing photovoltaics, and by theway, this is an internationally competitive area with Japan nowvery conspicuously in this competition—they are anticipating thatthey can get their power down to 5.5 cents per kilowatt hour That
is fantastic. That is now competitive with power produced from fos-
sil fuels, and photovoltaic units are good for a 30-year minimum,
probably, if they are properly taken gare of.
They are also totally nonpolluting. In view of the intense com-

petition, what can your Department do and what can we do as acountry to encourage increased activity in this area and increased
use of photovoltaics?

I have a question of Admiral Guimond and what relates to clean
up. As you know, when we now close a military base, we losemoney for quite awhile. As a matter of fact, we will have moremoney for readiness, et cetera, if we don't close bases, but for thelong haul, we have to get the infrastructure down so we close
bases, recognizing there is a short-term penalty for that

It comes about because of the requirements, which I think areonerous for cleanup. We have young men and women in the mih-tary livmg there and we hope there are no deleterious effects on
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them or their children as a result of whatever there is at that facil-

ity.

I have a concern that when we give this to the local communities
that we not have to spend inordinate amounts of money in making
it okay for the community, when it had been okay all along for our
men and women in the military.

My question is, what are your recommendations for reducing
these costs, so it has not been deleterious to our young men £ind

women in the military, if, in fact, there is a low level of pollution

or contamination there, that time or microbial action, and it is not
moving into aquifers—if the local community thinks they don't

want to go there, why not plant trees, come back in 50 years and
harvest them. And whatever the problem was ought to be amelio-
rated considerably by that time.

If you look at the amount of money spent on clean up, it is un-
conscionable, and you move the decimal two places for the kinds of

dollars that you are talking about for many other things.

I want your recommendations how to bring some sanity into this

program. You can make it for the record, sir.

Thank you very much, Mr. Chairman.
[The information follows:]
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The costs associated with restoring a site for future use by a community is a

perennial problem. The planned future use of the land is a key component.
Obviously, residential use will require a different cleanup level than
industrial use. The Department is working with stakeholders and communities
to address these issues and make decisions about just how clean a site needs
to be for what purpose.

However, it is an important distinction that the sites that the Department of
Energy owns and has responsibility for are quite different than military bases
to which you are referring. Though many DOE sites are, like military bases,
contaminated with hazardous chemicals and other pollutants, most of our sites
also present unique radiological hazards that will remain for millennia.
regardless of natural mitigating effects. Plutonium, uranium, spent nuclear
fuel, high-level waste, and other radioactive contaminants will not simply go
away if we fence them off. Decisions about disposition of these materials
need to be made. Furthermore. Department sites do not house personnel like
military bases.

The underlying issue is the same, however. The Department of Energy is

hopeful that through cooperative work with regulators, communities, and other
stakeholders, decisions about cleanup levels and future land uses can be made
that balance the cost of restoration with the need to protect the public
health and environment into the future.

Prepared by: P. Carroll. EM-4
Office Phone: (202) 586-8103
Date: February 23, 1995
Coordinated with:
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Mr. ROHRABACHER. Did you have a question about solar energy?
Mr. Bartlett. She can answer that now, or if you want to

produce a recommendation for what your Department can do?
Think beyond your own baiHwick, what we as a country can do

—

this is one of the alternative energy sources that I think has con-
siderable promise and we are not now as vigorously pursuing it as
I think we could and should.
Ms. Ervin. I will be happy to provide more detail for the record.

I share your excitement about the Solarex announcement. We
have had a long-standing relationship with Solarex and now with
Enron and their joint venture announcement to produce photo-
voltaic power at that price in their business plan is truly exciting.

Mr. ROHRABACHER. Thank you very much.
Mr. Doyle has a second round question.
Mr. Doyle. Thank you, Mr. Chairman. I have one final question

directed for all of the panel.
Could you provide the Committee with documentation that pro-

vides the analytical basis for establishing your funding priorities

and, specifically, Secretary Godley, if you could state what objective

methods were used to determine the funding priorities between gas
and coal R&D.

Secretary, I have been directing a lot of my questions to you and
I want to thank you for your testimony and your support for PETC
and I look forward to working with you in the future to make that

a good Center and something that I think is a valuable resource
for this country.

[The information follows:]
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The Office of Nuc ear Energy's budget requests were prioritized throuah
extensive internal and peer reviews based on Presidential commitments
Congressional direction, international agreements, legal and environmental
obligations, and the national security interests of the United States As a
result, our initiatives include the strengthening of the safety culture andoperation of Soviet -designed nuclear power plants in Russia. Ukraine and
central and eastern Europe, including participating in the international
effort to shut down the Chernobyl reactors. We are also assisting Russia toIdentify replacement power sources for the three remaining Russian plutonium
production reactors still in operation. These programs are carried out in
accordance with the Gore-Chernomyrdin Commission on Economic and Technoloqical

&t'h'°"K ^""'l""^^K''^iI^
^^^ "^^^^^"^ ^"^'"93' research and development

budget has been reduced by 40 percent since 1993. the Office of Nuclear Enerqy
has focused on its priority energy technology development task making
standardized, certified, advanced light water designs available to U S
electric utilities by the end of this decade. This program is conducted in
cooperation with the electric utility and nuclear industries Since the
private sector is providing more than half of the program funding for this
task, the Department is assured of the commercial relevance of this proqram
Conversely, the research and development program on breeder reactor andactimde recycle technologies was discontinued because it was clear that U Selectric utilities had very limited interest in these technologies and did not
provide the type of cooperative funding seen in the advanced liqht water
program. ^
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The Office of Fossil Energy did not establish priorities for its R&D program based on

whether the fuel involved is natural gas, oil or coal. Rather, we have applied criteria based

on critical national needs and have attempted to fashion a balanced portfolio of R&D
priorities, with emphasis on both the development of fossil fuel sources as well as their clean,

efficient use.

Our priorities have been driven by the two primary energy concerns we face in this country:

One — the continuing rise in oil imports while domestic oil fields are being abandoned at

rapid rates.

Two - the coming need for additional electric power generation capiacity in the U.S. and

increasing competition from global competitors in developing electric power

technologies for a fast approaching "window of opportimity" in international markets.

Last year, we imported a record level of crude oil — more than 50% of our domestic

consumption. Projections are that imports will continue to rise to more than 60% by the year

2010. At the same time, the smaller, independent operators who make up a growing

percentage of the oil producers in this country, are abandoning domestic oil fields that might

still be productive if better technology could be applied.

Given these two trends, we needed to increase our cost-shared investment with the private

sector in the discovery and development of domestic natural gas and oil resources. Because

we know where to find coal, the exploration and production portion of our portfolio focuses

on natural gas and oil.

Our proposed increase in funding for natural gas supply and delivery technologies is also

based on the substantial role that gas can play in new markets, especially in backing out

imported oil in the transportation sector and in fueling new electric power generation. For

prospective customers to invest in natural gas-fueled systems, however, they must have

confidence in the long-term availability and reliability of gas supplies. Our R&D program is

intended to develop more effective, lower cost technologies for gas-bearing regions and

formations that are not amenable to traditional gas exploration and production methods. By
developing tools and techniques that diversify the availability of our domestic gas resources,

we can build customer confidence that natural gas is a reliable, abundant domestic fuel that

can be used in much greater quantities than would be the case otherwise.
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Regarding the need for new power generation technology. U.S. electricity demand is likely to
be 20 percent higher in 2010 than it is today, requiring new power plant construction
Natural gas is an ideal fuel for intermediate and peaking power generation. This is the reason
we are mvesting m advanced technologies such as fuel cells and ultra-efficient gas turbines
These technologies can move rapidly into the power market, both domestically and overseas
once their technical and economic viability is demonstrated. They can also provide advanced
options for future coal-based power systems, offering a way to further improve the efficiency
of coal-based power generation while reducing environmental impacts and the cost of
electricity.

Coal also continues to have a prominant role in our energy mix. It remains the lowest cost
fuel for baseload electric power generation. Today, 85% of the coal produced in this country
is used to generate electncity, nearly 55% of the Nation's electric power comes from coal-
fired plants. Recognizing that the dominant use of coal in the future wall be to generate
electncity. our priority for Coal R&D has been directed toward cleaner, lower cost, 21st
century electric power generation systems.

The decreases in our Coal R&D budget have come primarily in the area of coal-to-liquids
technology. Here our priorities have been dictated by projections for the future price of crude
oil. The Energy Information Administration, in its most recent Annual Energy Outlook,
forecasts that worid oil prices will be significantly lower through at least 2010 than in prior
projections. Prices will likely not rise much above the $24 a barrel mark (in 1993 dollars)
dunng this timeframe. Given that the technology for producing liquid peUoleum substitutes
from coal is likely to remain above this economic threshold for the foreseeable future, we
have opted to scale back research in this area Our focus will be on maintaining a solid core
level of expertise in coal conversion technology, as well as exploring new technologies that
could result in "breakthrough" pnce declines. This type of R&D does not require the larger
more expensive test facilities that have been used previously in the program, and therefore our
funding request for FY 1 996 is lower.
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Mr. ROHRABACHER. We will be breaking for lunch for half an
hour.

Let me note for the panel, I did mention earlier on that this Ad-
ministration has had several overall policies that I felt, and I still

feel, have a detrimental impact in terms of achieving the goals

—

which the DOE feels we now must subsidize those businesses in

order to achieve. Whether it is a change in the patent laws that
were pushed by this Administration, through, as part of the GATT
implementation legislation, which I believe, and almost every in-

ventors organization in the United States, will dramatically reduce
the number of years of patent protection, although that was not the
stated purpose of the change, which I believe will dramatically af-

fect the $85 billion in private sector research and development that
is committed each year in this country.

Also, in terms of general tax policy, which when you have a tax
program aimed at the rich, you basically have eliminated the abil-

ity for private individuals then to invest, and corporations that are
making a profit, to invest that money. The money is then co-opted

by the government.
One of the purposes of having a profit and having people have

money in their pocket after they have paid their expenses and paid
their taxes, is because that money sometimes is used to invest in

new technologies. So high-tech strategies by an Administration as

well as changes in patent laws that generally work against the pri-

vate sector's ability to invest in R&D, I believe that changes such
as that, rather than increasing subsidies towards selected areas,

whether it is clean cars, or whether it is gas, or whether it is coal,

or whether it is any other type of energy resource, probably it

would be better to leave that to the marketplace, but also leave the
resources in the market place.

I have one last thought, and that is; if we are entering into a
new era where we just heard some evidence, and you confirmed
that we have seen a lot of progress in the area of solar energy, and
we also know about all the restrictions put on our industry in the
area of developing new nuclear energy components to help the
American people, that when we have these new developments and
we have such high potential for the increase in knowledge that has
given us the new technologies, a lot of them are flowing from the
fact that we have new computer technologies, it seems to me, this

is the last time that the Federal Government should jump in and
play favorites, especially when in doing so it increases the level of

deficit spending, which is a number one priority for the new Con-
gress. I want to thank all of you for your testimony.

I agree with my Democrat colleagues who would like to see more
prioritization, and any type of guidance you have for us in terms
of what priorities you have for us not to cut, and other priorities,

we will seek your guidance in the future. We are adjourned for a
half an hour.

[Recess.]

Mr. ROHRABACHER. The Committee is called to order, and we will

have the second panel today. Again, we will—hopefully, the panel
will limit yourself to five minutes worth of remarks.
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•^^ .^^. ^^te
^^v® a couple of Members now, but I imagine others

will dntt in. If not, your questions will be available through written
questions.
And our first guest today is Myron Gottlieb, Vice President Nat-

"5? yas Supply Technology Development for the Gas Research In-
stitute, Chicago.
Mr. Gottlieb, welcome.

STATEMENT OF MYRON GOTTLIEB, VICE PRESIDENT NATU-
RAL GAS SUPPLY, TECHNOLOGY DEVELOPMENT, GAS RE-
SEARCH INSTITUTE; LINDEN BLUE, VICE CHAIRMAN, GEN-
ERAL ATOMICS; AMOS E. HOLT, SENIOR VICE PRESIDENT
ENGINEERING, AMERICAN SOCIETY OF MECHANICAL ENGi'
NEERS; AND MICHAEL L. MARVIN, DIRECTOR, GOVERNMENT
AND PUBLIC AFFAIRS, AMERICAN WIND ENERGY ASSOCIA-
TION

Mr. Gottlieb. Thank you.
The Gas Research Institute appreciates the opportunity to testify

betore the Energy and Environment Subcommittee to present our
views and recommendations for the Federal funding of research
development, and demonstration programs with the DOE. We are
convinced that the Federal Government has a vital role as a pri-
mary funder of long-term basic research, and that DOE in partner-
ship with industry, has a continuing role in energy RD&D
Based on this policy, we support DOE's fiscal year 1996 natural

gas-related RD&D budget. Through an orderly transition over the
next five years, the DOE budget for applied energy RD&D can be
reduced through first obtaining for cofunding of projects with in-
dustry and second through a rigorous prioritization of projects.
Our five-year transition is important to allow current jointly

tunded projects with industry to be completed and to allow indus-
try time to adjust its R&D plans and budgets.
The decisions made in the Subcommittee over the next few years

will have far-reaching budget implications. And as you review the
role of the Federal Government, we urge you to consider the dif-
ference between basic research and applied RD&D, the need for
reasonable transition period as Federal budgets are reduced, the
need to adhere to a consistent policy across all energy sectors, and
the need to consider budget balance consistent with energy use in
the United States.
Turning to the role of DOE in basic research, the Federal Gov-

ernment must continue, in our view, to have a primary role and re-
sponsibility for funding and managing fundamental long-term basic
research. Society receives a large benefit from fundamental re-
search. In today's competitive environment, individual private com-
panies are market-driven, and this simply cannot achieve sufficient
economic rent from their basic research investments to warrant the
kind of large investment and long lead times associated with basic
research.

Therefore, government's role as a primary funder of basic long-
term research we think is both appropriate and essential, because
private industry will not and cannot fund the levels of basic re-
search necessary to achieve national goals and objectives
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We also believe that the Federal-applied RD&D can benefit from
more comprehensive partnerships with private industry. These
partnerships with industry will provide several benefits, including
bringing more rigorous cost/benefit analysis and privatization to

the government, shortening the time and increasing the probability

of effective commercialization. And finally, it will reduce the gov-
ernment's investment while validating the marketplace potential as
well as the relevancy of the research.

There are a number of examples where GRI and the Federal
Government have conducted cooperative research and we have
been particularly successful in areas of end use and finding and
producing natural gas.

We have established a formal mechanism with the Department
of Energy through a memorandum of understanding where, in fact,

we work together to identify the appropriate research for cofunding
and to assure that that research is funded to both leverage our or-

ganization's research dollars as well as reduce duplication of re-

search.
During your consideration of potential reductions for applied

R&D funds, we ask you to consider phasing out of the projects

rather than an immediate termination, to give industry and DOE
an opportunity to finish those projects that are near completion
and to give industry time to adjust their own budgets and reorder
priorities.

Second, we urge you to consider providing some kind of an eco-

nomic incentive to industry to make increased private sector RD&D
a reality. For example, the RD&D tax credit is set to expire, as you
know, in mid-1995. Extension of this tax credit with 20 percent
credit for funding of collaborative research might be one way to as-

sist the private industry in meeting the needs of the country.

Regarding the DOE fiscal year 1996 budget request, the gas in-

dustry and GRI support the goals and funding level proposed by
DOE in their fiscal year 1996 natural gas RD&D budget request.

The budget was put together with input from the industry and in-

dustry support of the budget is evidenced through significant cost-

sharing of many of the projects.

In summary, we thank the Subcommittee for this invitation to

testify. We welcome the opportunity to work with you as you de-

velop your policies and budget recommendations, for DOE's natural
gas programs. The decisions you make here certainly will be impor-
tant, not only to the Department, but also to the natural gas indus-

try £ind to the Nation.
Thank you.
[The prepared statement of Mr. Gottlieb follows:]
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STATEMENT OF

MYRON GOnUEB, VICE PRESIDENT

NATURAL GAS SUPPLY TECHNOLOGY DEVELOPMENT

GAS RESEARCH INSTITUTE

FOR THE SUBCOMMIHEE ON ENERGY AND ENVIRONMENT

HOUSE COMMIHEE ON SCIENCE

FEBRUARY 14, 1995

Gas Research Institute (GRI) appreciates the opportunity to testify before

the Energy and Environnnent Subcommittee to present GRIs views and

recommendations for federal funding of research, development, and

demonstration (RD&D) programs W\\h\n the Department of Energy (DOE). GRI is

convinced the federal government has a vital role as the primary funder of

long-term, basic research and that DOE, in partnership with industry, has a

continuing role in energy RD&D. Based on this policy, GRI supports DOE's FY 1 996

gas-related RD&D budget. Through an orderly transition over the next five years,

the DOE budget for applied energy RD&D can be reduced through more

cofunding of projects with industry and rigorous prioritization of RD&D. A five-

year transition is important to allow current jointly-funded projects with industry to

be completed and to allow industry time to adjust its RD&D plans and budgets.

GRI is the RD&D management organization of the natural gas industry. Its

mission is to discover, develop, and deploy technologies and information that

measurably benefit gas customers and enhance the value of gas energy

service. GRI accomplishes its mission by planning and managing a consumer-
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sensitive, cooperative research program emphasizing technology transfer. GRI

jointly plans and cofunds many projects with DOE Fossil Energy and Energy

Efficiency program offices. Therefore, any change in policy on federal funding

of RD&D has an impact on GRI and the gas industry's cooperative research

program.

GRI's policy is to obtain an industry partner and industry cofunding upon

reaching proof of concept for developing technologies. This is to ensure the

products developed enter the marketplace. Since GRI does not manufacture

or market the final product, it is essential that a manufacturer or other financial

partner be included in order to facilitate the commercialization of a technology.

Congress should consider using similar criteria for funding applied RD&D. DOE

should likewise form partnerships as part of the overall effort to reduce federal

spending.

I congratulate you on holding these hearings. The decisions made in this

Subcommittee over the next few years will have far-reaching implications on the

energy policy of this nation. Primary among the many decisions will be budget

issues for energy RD&D. RD&D sets the future direction for development and use

of our nation's valuable energy resources. The role of the federal government in

energy RD&D is critical as a basis for decision-making by industry as it competes

in an ever increasingly competitive worid market. As you review the role of the

federal government in energy R&D, I would urge you to recognize:

1

.

the difference between basic research and applied RD&D,

2. the need for a reasonable transition period as federal budgets are reduced,

3. the need to adhere to a consistent policy across all energy sectors, and
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4. the need to consider budget balance connpared to energy use in the U.S.

economy across all energy sectors.

The following discussion expands on these points.

ROLE OF DEPARTMENT OF ENERGY IN BASIC RESEARCH

The federal government must continue to have the primary role and

responsibility for funding and managing fundamental, long-term basic research.

Society receives large and continuing benefits from fundamental research.

However, in today's competitive environment, individual private companies are

market driven and, in nearly all instances, cannot capture the economic rent

associated with any benefits derived from basic research to their bottom lines.

For instance, private industry generally will not fund long-term fundamental

research to address environment and safety issues that ore not mandated. There

is little or no cost return for their investment and effort even though society

benefits. Since private industries ore to focus primarily on annual earnings to

stay in business, their research is focused on those short-term programs that

moke incremental improvements to existing products in order to increase sales.

Unless forced to do so through regulations, industry cannot use valuable assets

on research that have no near-term payback. The gas pipeline and utility

industry is on example of a regulated industry that cannot capture the benefits

of basic research through increased earnings. Therefore, government's role as a

primary funder of basic long-term research is both appropriate and essential

because private industry will not and cannot fund the level of basic research

necessary to achieve national goals and objectives.
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PARTNERSHIPS WITH PRIVATE INDUSTRY FOR APPLIED RDiD

Both government and industry hove a joint responsibility to plan, conduct,

and fund applied RD&D to nneet national goals. Industr/ should be brought in

early to assist in the planning, financing, and manogennent of the applied

research. The partnership of private industr/ in federally sponsored RD&D

acconnplishes several goals.

1

.

If the research being conducted is something in which industry truly has an

interest, they will be willing to cofund early on to the extent of their ability. If

there is no industry interest after a relatively short time, for instance three

years. Government should question their own role in the research.

2. Industry involvement will bring rigorous cost/benefit analysis and prioritization

of RD&D.

3. Once industr/ buys into the research and participates financially and

managerially, the commercialization path is more likely to be shorter and

successful, because industr/ must bring the research to fruition.

4. By the time the project is ready for commercialization, industr/ is already on

board and has a significant stake in ensuring the technology reaches the

marketplace, thus ensuring success from government and industr/

investment.

5. Finally, duplication of research will be essentially eliminated.

Government-funded applied RD&D projects should not proceed beyond

proof of concept or go beyond an agreed upon number of years (for Instance,

three) without some industr/ cofunding. There should be significant industr/

cofunding for applied RD&D within three years. If industry cofunding reaches 50
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percent of a project's cost, the industriol partner stiould ossume responsibility for

]he daily management of \he project.

In the case of the gas industry, much of the exploration and production in

this countr/ is done by small independent drillers with little or no RD&D

capabilities. Yet they produce over half of the gas and drill over sixty percent of

the gas wells in this country. The programs and information available to them

resulting from DOE initiatives with GRI and others have enabled them to pursue

increased exploration and production economically using the latest

technologies both for production and environmental restoration. Thus, the

private sector/DOE partnership for gas supply RD&D is critical and is a good

example of an appropriate role for the federal government.

LONG-TERM POLICY TO REDUCE FEDERAL FUNDING

Implementation of the above-mentioned policy for federal funding of

applied research will allow the federal budget for funding of applied research

to be reduced systematically over a three- to five-year period without

prematurely canceling projects of interest to industry. The policy would also

establish a road map that industry can follow to adjust to lower levels of RD&D

funding by the federal government. Also, as industry cofunding increases, the

role of the federal government in managing the research projects can be

reduced leading to potential future savings in federal manpower. Both industry

and government benefit from a policy to require cofunded partnerships for

applied RD&D Both sides will benefit in terms of research dollars saved and
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timely completion and commercialization of technologies whiile avoiding

duplication of research efforts.

DOE/GRi MEMORANDUM OF UNDERSTANDING (MOU)

A good example of an industry and federal government partnership is

illustrated by the DOE/GRI MOU. While GRI does not contract with the federal

government and does not accept government funds, it does participate with

the federal government through joint planning, cofunding. and cooperative

funding of research. Through these joint programs, GRI and DOE ensure that

RD&D dollars of both organizations are leveraged and that costly RD&D is not

duplicated. Equally important the research will address the needs of the gas

industr/. Last May, GRI and DOE signed a Memorandum of Understanding

which defines and formalizes a structure for exchanging information related to

natural gas RD&D projects and provide for the coordination of DOE and GRI gas

programs. Under the MOU, representatives from DOE and GRI meet together

several times during each year to outline their separate programs and identif/

future cofunding areas of interest. Where there is overlap or common interest,

discussion takes place on whether or not it would be beneficial to combine

programs, thereby stretching both organizations' research dollars and avoiding

duplication of efforts. While this agreement is still in the early stages, it appears

to be working ver/ well and GRI urges the Committee to support the

Administration's budget request to authorize and fund these joint efforts.



367

MEASURES FOR DETERMINING R&D PRIORITIES

Often the question is asked, "How do you deternnine which RD&D should

receive the highest priority and federal support, and how do you know when to

cut off those projects which will not be successful either technically or

economically. A few questions can be used to help to determine the budget

priorities:

1

.

What are the national economic benefits? in the case of natural gas RD&D,

these benefits include a reduced cost for energy services; reduced gas

supply cost; reduced transmission and distribution costs; increased

production capability and expanded domestic resources; and increased

economic activity in the gas market.

2. What are the societal benefits? Again, in the case of natural gas RD&D, the

benefits include global marketing opportunities; less reliance on foreign

sources of energy; a solution to safety and reliability issues; solutions to

environmental issues and; perhaps more importantly, an opportunity to

avoid further environmental regulations because of the clean-burning

qualities of natural gas. In addition some of the economic benefits also

produce societal benefits such as increased gas reserves and resources

giving society a reliable domestic source of energy at an economic price.

GRI uses these criteria, among others, to determine our research agenda.

One very important criterion in GRI's decision-making is the recommendations

from all our advisor/ groups made up of representatives of member companies

and other industries to ensure that we are fully aware of the industr/'s top

priorities in research. Much like GRI, the Department of Energy has over the past

few years called in their stakeholders to determine industry priorities and needs



368

in federal assistance for RD&D. There has been a marked change in the way

DOE coordinates its research with industry. As DOE's program shifts to meet

industry needs, industry is more likely to support the research through cofunding.

In this way, DOE is able to tailor its programs to industry's needs and use a faster

track in reaching the point of commercialization of technologies.

GRI Budget

1 996 Program by Strategic Area

($ in Millions)

Natural Gas Supply

($47.8)

Strategic Collaboration

($5.0)

Market/Operations

($5.5)

E&S (Core)

($10.1)

Basic (Core)

($21.2)

FEDERAL RD&D

In achieving the goal to reduce federal spending, if Congress adopts a

policy to significantly cut the applied research currently undertaken by DOE and

other agencies, industry will not be able to pick up those programs quickly

because of our limited budgets and the lead time needed to make budget
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adjustments. Since ttie gas utilities and pipeline industries are regulated, federal

and state regulators often need to approve changes in rates necessar/ to

increase RD&D programs. Ttiis is a long, complex process which does not always

result in regulator/ approval. Therefore, during your consideration of potential

budget cuts of applied RD&D funds, we ask you to consider several factors

which would be helpful to industry.

1

.

A phasing out of projects rather than an immediate termination to give

industry and DOE an opportunity to finish projects that are near completion.

2. Give industry time to adjust their own budgets and reorder priorities. Without

adequate time to adjust, industry cannot fund even all of the highest priority

projects terminated by Congress.

3. If Congress expects industry to conduct more of the RD&D for this nation,

then some kind of incentive needs to be given, especially to the regulated

industry, in order to make increased private sector RD&D a reality. For

Instance, the RD&D tax credit is set to expire mid- 1 995. A permanent

extension of this tax credit with a 20 percent credit of funding for

collaborative research would be one way to assist priv'ote industry in meeting

the needs of this country to continue RD&D. This would be especially

beneficial to regulated industries such as gas and electric utilities.

DOE FY 1996 BUDGET REQUEST

The gas industry and GRI support the goals and funding level proposed

by DOE in their FY 1996 natural gas RD&D budget request. This budget was put

together with input from the industry and with the goal of completing those

important on-going projects in a timely manner. Industry support of this budget



370

is evidenced through significant cost-sharing of many of the projects.

Generally, these are projects industry is unable to do themselves because of our

own tight budgets, regulatory barriers, or because the companies involved are

for too small to have their own RD&D departments and budgets. We think the

proposals set out by DOE if supported by Congress, will result in completion and

commercialization of technologies which will have significance to the nation as

we pursue all of our energy options. In addition, many of the products which

result from this RD&D are excellent candidates for export to other countries,

thereby increasing the U.S. position in global competitiveness.

PAST ACCOMPLISHMENTS OF JOINT DOE/GRI RESEARCH

Over the past few years, GRI and DOE have worked together successfully

to produce results which have benefited both the gas industry and this nation.

Among these successes ore:

1

.

The Phosphoric Acid Fuel Cell-The fuel cell is a commercially available 200

kW cogeneration package which provides very high efficiency power

generation on site.

2. Secondary Gas Recovery-This technology taps into bypassed gas zones and

partially drained reservoir compartments in existing gas fields for increased

gas reserves at a minimal cost. The initial research was so successful in the

Texas field tests that GRI and DOE have now moved to the mid-continent

region to further prove the technology.

3. Gas Reburn-This technology involves injecting natural gas into conventional

coal boilers to reduce nitrogen oxides, therefore allowing previously non-

10
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compliant utility boilers to now nneet Phase I compliance targets under the

Clean Air Act.

4. Natural Gas Atlas Series-Over ttie past several years GRI, DOE, USGS, and

several ottier industrial partners have collaborated to develop a series of

natural gas atlases for the different gas producing regions in the U.S. This is a

useful tool for drilling companies and independent producers on a regional

basis. Over 1800 of the atlases have been purchased. This is a time-saving

and cost-saving measure for those who have made use of it.

CURRENT JOINT DOE/GRI PROJECTS

DOE and GRI are currently conducting or have committed to joint

research totaling nearly $25 million. Many of these projects are slated for

completion in the 1996-98 time frame. Most of the projects hove at least 50

percent cost sharing derived not only from GRI but many other participating

members of the gas industry. These projects cover the full realm of the gas

industr/, from the exploration and production to the final end use of the product

in the areas of cooling, power generation, and natural gas vehicles to name a

few. Some examples of projects GRI is cofunding with DOE include:

1

.

Greater Green River study of western basins and foliow-on research of low

permeability reservoirs;

2. funding for the establishment of on international center for information on

natural gas technologies that aids technology transfer;

3. a new initiative in desiccant cooling to address the problems of high

humidity climates;
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4. the successful development at Jotins Hopkins University Applied Ptiysics

Laboratory of an advanced natural gas prototype passenger vetiicle withi a

range of 300 miles without refueling;

5. Fracturing Fluid Characterization Facility at the University of Oklahoma to

better characterize hydraulic fracturing fluids and proppant transport to

allow improved fracture treatment designs.

SUAAAAARY

GRI wants to thank the Subcommittee for its invitation to testify. We

welcome the opportunity to work with you as you develop your policies and

budget recommendations for the natural gas programs within the Department

of Energy. The decisions you make here will be important not only to the

Department, but also to the natural gas industry and the nation. The gas industry

wants to work with you as you further develop the federal budgets and ask that

you be responsive to the need for a three-to-five year transition since

immediately cutting programs will preclude industry from taking over some of

the important RD&D. A reasonable ramp down allows industry to make

adjustments in their own budgets and RD&D programs in order to take up those

projects which are most important to them. In addition, it gives the natural gas

industry time to address regulatory issues which must be resolved to increase

funding research.

12
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Mr. ROHRABACHER. I am having trouble finding your rec-
ommendation on the RD&D tax credit in your statement here writ-
ten statement. Would you repeat that for me, please
Mr. Gottlieb. Certainly. It is on page 9. And I beHeve it is No

3, on page 9. I have adjusted my copy here.
Mr. ROHRABACHER. There it is, thank you very much I'll iust

read it.
"^

Mr. Blue.
Mr Blue. Mr. Chairman, in the interest of time, I would like to

flip through some charts. This is the fastest way that I can make
the presentation.

First of all, I want to talk about the relationship of GDP and
^if^i^^mu ^

growth. This graph shows that it is almost perfectly par-
allel. The conclusion you simply have to draw from this chart is if
you want growth in GDP you have got to have growth in electricity
Now, this happens to be a chart representing the U.S. This chart

represents the world's electricity production. First bar is 1990 sec-
ond bar IS 2020. This bar—this chart is developed from information
of Siemens, the German company, and I like to use it because they
are involved m all of these electricity production media, coal, oil
natural gas, hydroelectric and renewable. Siemens by the way, is
the world's largest maker of photovoltaic cells right now. And this
chart, I think focuses on the importance of a balanced enerev uro-
gram. ^-^ ^

Essentially, the nuclear part here, and that is what I will talk
about, and then I will talk about the potential technological break-
throughs that are going to make it possible to do the nuclear part
much better.

This represents about 17 percent of total electricity production in
the world. That is true now. It will likely be true in 2020 If we
are lucky.

Mr. ROHRABACHER. Seventeen percent is the nuclear component?
Mr. Blue. Seventeen percent, yes, sir.

Mr. ROHRABACHER. Worldwide.
Mr. Blue. Worldwide. It has been at 20, it is about 19 now
Mr. ROHRABACHER. In the United States?
Mr. Blue. Nineteen in the U.S. What that chart shows is that

you are going to have something on the order of 700 new plants
by 2020. New nuclear plants alone. That represents a $45 bilHon
market opportunity. And just by comparison, that is considerably
larger than the commercial aircraft business. If we take ourselves
out of these markets, while I hate to think what the economy
would look like in this country if we were out of commercial air
but they must be better in the future.

'

What the Siemens chart suggests is the importance of balance
and if you don't have balance, these are the kinds of problems you
can have, perhaps you can have all three if you don't have the right
balance.
No economic progress means all kinds of problems in the worldWe have seen a Middle East choke in 1973 and 1979, and we are

seeing environmental degradation and habitat destruction every
day. I want to show you a chart that sort of dramatizes that
Just tonight, there will be 500 million open fires all over the

world. Now, this isn't because people like to look into the embers
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of the fire, it is because they want to stay warm and they want to

cook their food; 500 milhon.
Now, that is an environmental disaster. They have to cut down

trees to make the fires and other sources, but basically, it is a huge
destruction to habitat.

If we have better electricity production and supply, we don't have
to have that kind of destruction of the habitat.

Reminding you the benefits of nuclear power, with the exception
of hydro, it is about the cleanest source of energy there is. One of
the interesting things that is little known is that there is actually
less radiation emitted from a nuclear plant than fi-om a coal plant.

Less radiation, and the rest of these statements are absolutely true
as well.

Now, as I said, nuclear is making important considerations. They
must make more and more contributions in the future. This is

what we can have in the way of technology. Literally with melt-
down-proof safety, 50 percent greater efficiency in the costs that ac-

crue from that. And a factor of four, less heavy metal waste. You
solve the traditional problems of nuclear energy.
Some would say, well, why if this is—if this technology offers

these benefits, why isn't the National Academy hot for it? Well,
this graph demonstrates what the National Academy's concerns
were.
They said they were concerned about the cost ramifications. This

is the reactor that the National Academy analyzed based on data
in 1988. It shows 134 megawatts. This is the reactor that they
didn't analyze that we are working on now. You can see that in

this brief period, we have doubled—more than doubled the effi-

ciency of this technology.
Mr. ROHRABACHER. That reactor is functioning now or that is

just in theory it will produce that much?
Mr. Blue. It is based on proven technologies that are functioning

in various ways. It hasn't all been brought together, but the laws
of physics say that you are going to get this level efficiency. It is

not conjecture. It is based on the laws of thermodynamics.
Further, the National Academy didn't properly address the po-

tential safety advantages of this technology and didn't look at the
international markets. And we just talked about cost.

In addition, this technology, because it is high temperature, it

has a unique potential of producing hydrogen, methanol and in ad-

dition to the electricity and energy, we can also destroy plutonium
and produce tritium more efficiently than any other technology.

And why is this of consequence?
Well, plutonium is a very significant problem in the world. It is

a problem in the U.S. It is a problem in Russia. Here is the pluto-

nium we have.
The black line shows the plutonium that is out there. The var-

ious approaches for dealing with it. Only when you get over here
does essentially the plutonium go entirely away.
That is what we need and that is what we want for the Russians,

particularly and President Yeltsin particularly asked for this tech-
nology to destroy their plutonium, and that is something that I

think we ought to be on board on in the big way.
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Separate projects to destroy plutonium and produce tritium It
would cost 8 billion. We can do it for less than 5, and while we're
doing it, we can develop $14 billion of revenue. That is the project
that makes sense.
These are some of the utilities who are on our advisory commit-

*5®\ T^^y ^^PPO^t the technology. They recognize the breakthrough
of this technology and the importance of this technology in the fu-
ture of electricity production.
The Japanese are investing heavily in this technology right now

$600 million, the test project, and they are looking to the hydrogen
economy and it is their judgment that this is the best way to set
there. ^

To put the costs in perspective again, we are spending $1 billion
a week m foreign imported oil. That is out the exhaust pipe up the
chimney every week. It is not investment. We are talking about in-
vestment.

Finally, this summarizes essentially what I have said. We need
electricity. The world needs electricity. No economic development
without it. Nuclear must be part of the mix, unless you have some
miraculous way of taking up the 17 percent that it is currently pro-
ducing worldwide.
When you look at how much nuclear is needed, you better have

the better you can possibly get, and that is what this new tech-
nology represents. In addition to that, we have the plutonium prob-
lem to deal with. The tritium problem to deal with. And this is the
reactor, the triple-play reactor that make its all possible
Thank you, Mr. Chairman.
[The prepared statement of Mr. Blue follows:]
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TESTIMONY TO THE SUBCOMMITTEE ON ENERGY AND
ENVIRONMENT OF THE HOUSE COMMITTEE ON SCIENCE

Mr. Chairman and Committee Members:

I am Linden S. Blue, Vice Chairman of the Board of General Atomics (GA). I

appreciate this opportunity to appear before this committee to discuss GA's

involvement in two very promising advanced power system programs and to

provide recommendations for the Department of Energy's FY 96 Energy Research

and Development Program. The advanced power system programs I will be

addressing are the Gas Turbine - Modular Helium Reactor (GT-MHR) Program

and the Space Reactor Power Systems Program.

My testimony on the GT-MHR is presented on behalf of the entire industrial team

involved with the GT-MHR Program, namely, Bechtel, ABB-Combustion

Engineering, AlliedSignal Aerospace, Stone and Webster Engineering Corporation

and General Atomics.

THE NEED FOR NUCLEAR ENERGY

To sustain economic growth, the U.S. electricity supply must increase, even with

more highly efficient energy use. A relatively modest 1 .5 percent annual growth

rate requires about a 30 percent increase in capacity, or over 200 GWe of new

generation capacity, by the year 2010. This does not even include replacement of

some of the existing baseload capacity in the interim period. Renewables, with the

possible exception of hydro power, cannot provide significant new baseload

capacity. Without the deployment of additional nuclear power, essentially all of

the needed new baseload capacity would have to come from fossil fuels.

Fossil fuels will also dominate the rapidly growing energy market elsewhere in the

world where needs far outpace our own. Worldwide energy consumption is

expected to double in the next 30 years with much of the growth occurring in the

developing nations. Most of these countries are planning to rely largely on

indigenous or imported fossil fuel resources to meet their increasing needs, and

coal is expected to account for most of the increase. Hence, despite the aspirations
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of the 1992 Rio Declaration to stabilize emission of greenhouse gases, the

expanding reliance on fossil fuels will cause these gas emissions to grow for

decades to come, even if continued efficiency improvements are taken into

account. So, if we are serious about stabilizing and reducing atmospheric

pollution in the long-term, "pollution free" nuclear power must play a significant

role.

Today, nuclear power supplies one-fifth of U.S. electricity generation and is

eliminating 145 million tons of CO2 per year in atmospheric pollution by

offsetting consumption of large amounts of fossil fuels. Our nuclear power plants

have demonstrated a high level of safety and dependability, and their uranium fuel

is in ample supply. Nevertheless, new nuclear deployment in the U.S., and in

several other countries as well, has stalled due to a number of factors. Foremost

are concerns relating to waste management, proliferation, public perception of

uncertain plant safety, and marginal economics. These are all issues that must be

successfully resolved for a new generation of nuclear plants to assume an

important role in the future energy supply - and to help alleviate the growing threat

to our environment. The Gas-Turbine Modular Helium Reactor (GT-MHR) is one

of the most promising designs addressing these issues.

THE GAS TURBINE - MODULAR HELIUM REACTOR

The Gas Turbine-Modular Helium Reactor (GT-MHR) is a breakthrough

technology that provides elegant solutions which address the concerns with current

nuclear power. The GT-MHR has:

the highest safety margins of any current or proposed fission nuclear power
concept;

a highly competitive cost of electricity generation in the projected time

frame of deployment;

the least environmental impact of any fossil or nuclear electricity generation

alternative;

the most proliferation resistant fuel cycle of any nuclear fission system; and

further technology growth and spin-off applications for process heat such as

hydrogen and methanol production
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The GT-MHR uniquely couples the high temperature capabiUty and passive safety

of the modular helium reactor with a closed Brayton cycle (gas turbine) power

conversion system to generate electricity at a net thermal conversion efficiency of

approximately 47%. This is close to a 50% improvement in efficiency over light

water reactor plants. In the GT-MHR closed Brayton cycle, the reactor's primary

helium coolant directly drives a turbine-generator for the production of electricity.

This revolutionary advancement has been made possible by evolutionary

technology developments during the last decade in large aero-derivative and

industrial gas turbines; large active magnetic bearings; compact, highly effective

plate-fin heat exchangers; and high-strength, high temperature steel alloy vessels.

No other existing or advanced nuclear fission power system has the capabiUty to

use a gas turbine power conversion system and achieve the high efficiency and the

resultant low generation costs and environmental impacts of the GT-MHR. The

GT-MHR design also eliminates the complex, expensive, corrosion prone and high

maintenance water and steam systems used in conventional large-scale fossil-

fueled and current nuclear power plants.

The inherent characteristics of the modular helium reactor, which include ceramic

coated fuel, helium coolant, graphite moderator, and a unique low power density

core design, are combined to produce unparalleled safety. The nuclear reaction

shuts itself down at temperatures higher than normal operating temperatures, and

in the event of a complete loss of coolant event, decay heat is passively removed,

all without reliance on AC-powered safeguards or operator action. The bottom

line is, the modular helium reactor is melt-down proof

The standard GT-MHR power module allows electric generating capacity to be

added in increments of approximately 285 MWe. Typically, up to four power

modules would be constructed at a plant site, each operating independently for the

production of electricity. With full funding, construction of the first full scale GT-

MHR power module in the U.S. could start by about the year 2000 with

commercial availability commencing approximately the year 2005 following

demonstration of the first module.

Reactor safety, power conversion system simplicity, high thermal efficiency, and

modular design result in low capital and production costs. The busbar generation
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costs for a mature four unit GT-MHR commercial plant, operational in the 2010-

2020 time frame, is projected to be approximately 25% lower than even the most

advanced fossil-fueled (clean coal and natural gas) alternatives.

Nuclear power plants have environmental benefits relative to fossil plants due to

the absence of acid rain and greenhouse gas emissions. The GT-MHR's high

efficiency also reduces thermal discharges and, in combination with the MHR fuel

cycle, reduces high-level wastes relative to light water reactor power plants. The

GT-MHR thermal discharge is approximately 50% less and its actinide production

is approximately 60% lower than advanced light water reactor plants per unit of

electricity generated. In addition to producing lesser quantities of plutonium, no

reprocessing capabihty exists in the world for extracting the plutonium from spent

MHR fuel. This combination of low quantities of plutonium and the absence of

reprocessing capabihty make the GT-MHR fuel cycle more prohferation resistant

than other nuclear power systems.

In summary, the GT-MHR's high efficiency, low generation cost, low

environmental impacts, high safety characteristics, and commercial availability in

the 2005 time frame, warrant that the GT-MHR be given high priority for

development. The GT-MHR can make a significant contribution toward the

nation's secure electric energy supply, and become a major export product for the

burgeoning power markets in the developing countries.

The potential of the GT-MHR and the incentives for its continued development are

shared by the U.S. utility industry. In April, 1994 the Advanced Reactor

Corporation (ARC) submitted a report to the DOE on behalf of the U.S. utility

industry in which they noted, with regard to the GT-MHR, that "// is strategically

important to this nation to understand better whether or not this powerful

potential is real, and if it represents the one ofa veryfew credible 'breakthroughs'

in longer-term electricity generation. " In this same report, ARC recommended to

DOE that "The GT-MHR reactor be allowed to continue to the point that a mutual

decision between the government and the potential cost-share investors. ..can be

made, based on appropriate design information and economic analysis, as to

whether the program should be. ..carriedforward to the next step of development,

ultimately leading to prototype demonstration. " These statements by ARC on

behalf of the utility industry are in clear and obvious contradiction to DOE's

Rn.')QQ QK _ -1 Q
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position as contained in its FY 96 Congressional Budget Request that there was

a..."continuing lack of interest in this technology by the private sector".

PROCESS HEAT APPLICATIONS

A major source of CO2 emissions is from burning fossil fuels to provide heat for

industrial processes. The MHR is unique among nuclear systems in that it can

provide clean, emission-free heat energy for high temperature process heat

applications. Readily achievable process applications include the production of

hydrogen, methanol, and fuel oil. Hydrogen, if used in lieu of fossil fuels, does

not produce CO2 and thus would reduce the environmental burden, and the

production of methanol and fuel oil would reduce the need for crude oil imports.

MHR process heat energy can be used for the production of hydrogen and

methanol by Steam reforming, fuel oil by coal liquefaction, and hydrogen by

thermochemical water splitting.

Currently, steam reforming of natural gas is the most economically viable

commercial technique for producing hydrogen. In this process, methane and high

temperature steam are reacted to produce synthesis gas (CO + H2). This reaction

is endothermic requiring energy input and is optimized at 800°C, a process heat

temperature readily provided by the MHR. The synthesis gas can be converted

into two products, methanol and hydrogen, in a conventional methanol synthesis

unit as currently used in process applications.

Various processes have been developed for the liquefaction of coal. In these

processes, coal is converted into liquid hydrocarbon using high temperature heat in

the range of 500 - 900°C, temperatures well within the capability of the MHR.

Coal liquefaction is accomplished by hydrogenating coal at high temperatures and

pressures to yield low-ash, low-sulphur boiler fuels for electric power generation,

process heating, or distillation into high-grade fuels, such as gasoline, or chemical

feedstocks.

The production of hydrogen by means of thermochemical water splitting is

accomplished through the use of chemicals and high temperature heat energy in a

closed cycle where all of the chemicals (except water) are recycled without loss.

One of the most promising cycles is the sulfur-iodine cycle which is characterized
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by two basic processes: (1) sulfur dioxide and iodine are reacted with water to

form sulfuric acid and hydriodic acid; and (2) the sulfuric and hydriodic acids are

then thermally decomposed using high temperature heat at 850°C, a temperature

well within the capability of the MHR. The decomposition products are sulfur

dioxide and iodine (the original reactants) plus water, oxygen and hydrogen.

In summary, substituting a clean, economical source of high temperature process

heat for fossil fuels can make a significant reduction in the rate of increase in the

production of €02- The MHR has the capability of providing process heat,

without producing CO2, at temperatures up to approximately 1000°C. The MHR
can also provide the basis for efficient thermochemical production of hydrogen.

MULTI-PURPOSE GT-MHR

The GT-MHR can address both the near term and long range proliferation risks

associated with weapons usable plutonium in a safe, economic, and timely manner

with very low environmental impact. The GT-MHR is a "deep bum" option which

achieves five times greater net destruction of weapons desirable Pu-239 in a once-

through fuel cycle than other fission systems. Further, if combined with an

accelerator driven option, over 99% of the Pu-239 can be destroyed without

reprocessing or recycle. The resultant level of destruction is sufficient to render

the residual plutonium totally unusable for weapons purposes. The high thermal

efficiency of the GT-MHR results in higher electric revenue per unit of weapons-

grade plutonium disposed than other fission systems and favorable overall

economics while retaining the unique passive features of the modular helium

reactor.

Fueled with either uranium or plutonium, the GT-MHR can also fulfill the

function of providing our remaining nuclear weapons stockpile with a reliable

tritium supply at lower cost than either accelerators or other fission options. The

MHR was being developed as a New Production Reactor for tritium supply when

the decision was made three years ago to defer the program. At very little

additional cost, tritium can be co-produced in a multi-purpose configured GT-

MHR producing electricity for sale while deep burning surplus weapons

plutonium. The multi-purpose GT-MHR is the most practical and cost effective
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alternative available for performing the multiple missions of eliminating the

plutonium proliferation threat and providing new tritium supply capacity.

TECHNOLOGICAL LEADERSHIP

Traditionally, our country has held the lead in the development of nucleeu" energy

technologies which has created thousands of high-quality jobs, stimulated interest

in science and technology, and contributed to the further development of our

universities and scientific institutions. Our international trading partners have long

taken cue from U.S. leadership in the nuclear energy field, which in turn has

promoted export and trade. It is becoming increasingly evident, however, that

foreign nuclear technology is gaining an increasing share of the international

market. Not only that, nuclear technology from overseas is even beginning to

penetrate the utility market here at home. These developments reveal that the U.S.

leadership is eroding and the U.S. is losing its competitive edge to overseas

suppliers, particularly from countries with government support of their reactor

development programs.

This trend is equally apparent when it comes to advanced reactors where foreign

designs also are attracting attention. With respect to the high temperature gas

reactor, both Japan and China have aggressive programs in place and are presently

constructing 30 and 10 MWt developmental gas cooled reactors, respectively, with

both projected to starmp by 1998. The GT-MHR is also being evaluated for fumre

deployment in several other countries, notably Russia, the Netherlands, Indonesia

and South Africa. The U.S. cannot afford to give up its leadership role in this

nuclear energy field. All too often, key U.S. technologies have suffered lack of

support, only to resurface under a foreign flag.

Significant global policy issues are being discussed and negotiated pertaining to

weapons proliferation and the use and deployment of nuclear power. The U.S. can

only guide and direct the resolution of these issues in a credible way if

technological leadership is obvious and recognized around the world. The

continued U.S. leadership role can only be maintained by a high level commitment

to nuclear energy. This includes support of high potential R&D activities which,

because of the duration and magnitude of investment required, can only be

advanced with the support of government.
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The Russia Federation (R.F.) Ministry of Atomic Energy (Minatom), has proposed

a cooperative U.S./R.F. program for the development of the GT-MHR for the

consumption of Russian weapons plutonium. In a cooperative program with the

R.F., the GT-MHR development and demonstration cost to the U.S. would be

about one-third the cost of the U.S. only program. The cooperative program

would provide productive work for Russian nuclear engineers and scientists; result

in a system for the effective disposal of weapons plutonium for use by both the

U.S. and R.F.; and would result in a safe, economical, and environmentally

attractive electric generation plant when fueled with uranium for worldwide

commercial deployment with mutual U.S. and R.F. trade and export benefits.

CONCLUSIONS AND RECOMMENDATIONS

Our conclusions regarding the GT-MHR and recormnendations to the Science

Committee for the GT-MHR are as follows:

• The GT-MHR is a unique breakthrough technology which has the potential

to generate electricity at the highest safety, lowest cost, and least

envirormiental impact of any other fission option. The MHR also has the

potential to provide high temperature process heat which can be used to

generate transportation fuels such as hydrogen and methanol. Because of

these potential uses, it is recommended that research and development of

the GT-MHR be continued in FY 96, FY 97 and FY 98 with the objective

of completing sufficient design definition, technology development, and

performance and licensing assessments to provide a basis for a government

and industry decision on proceeding with a cost shared demonstration

project by 1998 in general conformance with the intent of the Energy Policy

Act of 1992.

• The design definition, technology development, and performance and

licensing assessment work that needs to be accomplished in FY 96 to

enable a decision on a government/industry cost shared project by 1998

includes: completion of the GT-MHR conceptual design; completion of the

technology development plans and initiation of key tests on the power

conversion system: demonstration of acceptable MHR fuel performance;

8
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initiation of GT-MHR licensing activities with the NRC; and preparation of

an updated cost estimate and construction schedule based on the conceptual

design. To perform the work required, it is recommended that $25 million

in funding be provided to the commercial GT-MHR program in FY 96.

• The design definition, technology development, and performance and

licensing assessment work that needs to be accompUshed in FY 97 includes

demonstration of acceptable fuel accident performance; preparation of

assessments that demonstrate compliance with utility/user requirements;

completion of magnetic bearing and fission product release tests; and

performance of an independent design review by utilities and suppliers. In

FY 98, the work required is demonstration of acceptable commercial scale

fuel manufacturing; submission of a PSSAR and PRA for NRC review;

issuance of test plan for an integrated test of the power conversion system;

development of updated cost estimates and schedules; and formalization of

an industry team. The work would also include an assessment of the GT-

MHR by the DOE, the utility industry and the industrial team and the

submission to the Congress of a report with recommendations as to the

future course of gas cooled reactor development.

We would also like to go on record in support of the bill introduced by Chairman

Walker, cited as the Hydrogen Future Act of 1995, that would authorize hydrogen

research, development and demonstration programs. We recommend that 20% of

the funds made available by that act for research, development and demonstration

of hydrogen production be directed toward the thermochemical production of

hydrogen using a high temperature nuclear energy heat source(s)

TECHNOLOGY FOR SPACE REACTOR POWER SYSTEMS

The DOE budget for space reactor power technology programs in FY-95 is only

$1.5 million, and we understand it will be zero in FY-96. U.S. industrial

capability in these technologies is rapidly disappearing, and when lost the time and

cost to recover this capability will be large.

A continuing DOE space reactor technology program will provide technology for

terrestrial as well as space programs, and for solar energy systems as well as
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nuclear systems. Specifically, there are five on-going government programs that

will be adversely affected by the elimination of the DOE technology program:

1) Air Force Phillips Laboratory: Bi-modal space power program.

2) Air Force Wright Laboratory: Remote terrestrial site power systems.

3) Defense Nuclear Agency: Evaluation of the Russian TOPAZ system.

4) Navy: Underwater applications.

5) NASA: Advanced radioisotope systems.

The Phillips Laboratory bimodal program, initially based on solar energy, will

provide a system for changing orbit, for powering satellite operations, and for

repositioning a satellite in response to various global conflicts. A DOE program

will provide technology for the solar bimodal system as well as base technology

for a future nuclear system, should the need arise.

Advanced power systems for remote sites are being developed at Wright

Laboratory to reduce cost and improve capability. A DOE technology program

will support this activity.

The Defense Nuclear Agency has purchased six Russian TOPAZ space reactor

systems for technology evaluation, to reduce the cost and schedule of future U.S.

programs. A DOE technology program will greatly improve the information

learned in the TOPAZ evaluations and enable additional cooperative programs

with the Russians.

In Congressional testimony, Adm. Bruce DeMars has indicated that the Navy is

studying advanced propulsion systems for underwater applications systems. A
DOE technology program will certainly support this Navy interest.

Finally, a continuing DOE technology program is essential to NASA's interest in

advanced power systems to enable low cost exploration missions.

Our national security will be adversely affected if our industrial capability in space

reactor power technologies is lost. Abdication of leadership in this field will leave

the future to the Russians working with the Chinese and Japanese. We will not

10
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only lose our ability to influence developments world wide, but we will not have

the technology when we might need it in this country.

A budget of $15 million for a continuing DOE program in space reactor

technology is recommended for FY-96.

11
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Mr. ROHRABACHER. The Japanese are spending $600 million on
developing this technology. Was that they have spent that much or
they are spending that much annually or expected to spend that
much?
Mr. Blue. They are in the process. They are building a 10-mega-

watt test reactor, a total of 600 million. It is, roughly 60 million
a year.

'

Mr. ROHRABACHER. And when will that be complete?
Mr. Blue. I believe it is supposed to be completed in the next

three years. I emphasize it is a test reactor. We are still way ahead
of them but they will catch up if we don't.
Mr. ROHRABACHER. Okay. We will be going into a question-an-

swer period and I'll be asking you two questions about that Dr
Holt.

Mr. Holt. Thank you Mr. Chairman, members of the Sub-
committee. My name is Amos Holt, Senior Vice President of Engi-
neering of the American Society of Mechanical Engineers, ASME
And I am pleased to have the opportunity to testify before you
today on the Department of Energy's fiscal year 1996 budget re-
quest.

Our society is 114 years old and our current membership is
125,000 members, including 25,000 student mechanical engineersMy testimony today was prepared by a Task Force of Energy Re-
search and Energy Conversion Groups of the ASME's Council on
Engineering. This testimony represents the considered judgment of
the task force and is not necessarily the position of ASME as a
whole.

In our view, energy issues are still front-burner issues. More
than a quarter of ASME's 37 technical divisions are devoted to en-
ergy resources conservation research, as well as, fluid power sys-
tems and heat transfer. We're concerned with the ongoing national
security debate under way in the 104th Congress is limited to the
Nation's military agenda.
We believe the Nation's security is also dependent upon our en-

ergy and economic security. Economic security without energy secu-
rity cannot be achieved. This is why I am pleased to be here today
to discuss with you our thoughts and recommendations as to how
best to apply Hmited Federal R&D resources to assure U.S energy
security.

In 1992, the Congress passed, and President Bush signed into
law, the Energy Policy Act, EPACT: It was the first time in more
than a decade that the Federal Government formally acknowledged
through authorizing legislation a national energy strategy. Groups
within ASME responded by offering testimony in support of the re-
visions of the law that call for the Department of Energy to develop
a five-year plan for the pursuit of R&D programs in several energy
technology areas, including oil and gas supply enhancement, en-
ergy efficiency, renewable energy technologies, electricity genera-
tion andi use, advanced nuclear reactor research, advanced mate-
rials and manufacturing research. According to EPACT this plan-
ning activity requires the DOE to seek input from outside the De-
partment from universities, industries, and technical societies such
as the ASME.
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Indeed, at the Department's request, last year, we commented in
a formal manner on two such plans prepared by the DOE in re-

sponse to the EPACT. These were in the areas of advanced nuclear
reactor research and renewable energy technologies. I would like to
highlight the key findings of the ASME task force that reviewed
these documents.

First, the advanced nuclear research for reactor—reactor re-

search. A task force of ASME Nuclear Engineering Division pre-
pared a review of the DOE Draft Five-Year Plan for Advanced Re-
actor Activities in May 1994. The task force concluded that the
elimination of government support for the technologies embodied in
advanced reactors was contrary to the national goal of achieving
energy independence and security.

In particular, they held that the termination of the actinide recy-
cle program was inconsistent with the fact that the program was
on the verge of demonstrating the viability of the procedure for dis-

posing of high-level nuclear waste. Certainly, the disposition of nu-
clear waste remains a major impediment to the construction and
deployment of nuclear energy production in the U.S. today.
Renewable energy technologies, a task force of ASME's Energy

Research Group, reviewed the DOE draft R&D multiyear plan for

renewable energy technologies. The task force's comments were
critical of the Department's approach, noting, among other things,

that the plan simply restated the need to continue their ongoing re-

newable energy programs. Advanced concepts such as the innova-
tive solar power conversion processes and advanced energy con-
servation technologies that support demand-side management were
examples of research opportunities that were not addressed in the
DOE program plan.

Refocusing research funding to develop innovative data, many of

which reside in our universities, for utilizing renewable energy re-

sources that are not yet available to the marketplace, would be a
productive use of scarce Federal funding for a long-range renewable
energy research program. One of my colleagues, Professor
Goswami, University of Florida Solar Energy and Energy Con-
servation Laboratory wrote an article that appeared in the Talla-

hassee Democrat and that is attached, with the Chairman's permis-
sion. I will not go into that.

Finally, I would like to address the role of the engineering re-

search and engineering education in the overall process of main-
taining and strengthening our U.S. energy and economic security.

Engineering knowhow is essential to converting the scientific re-

sults of the physical, chemical, mathematical and biological re-

search funded within the Department of Energy into marketable
products.
The Administration's fiscal year 1996 budget request for R&D

within the DOE calls for an increase of $488 million that's in cur-
rent dollars over the fiscal year 1995 budget estimate. This rep-
resents a real growth of 4.2 percent in constant dollars over last

year. Yet, the support for energy R&D at our colleges and univer-
sities, where the seeds of new ideas and visions are nurtured, will

actually decline by 1.5 percent in real terms.
Clearly, some very difficult decisions will have to be made as the

Congress weighs the need to maintain a strong Federal support for
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good science and engineering against the need for reduced overall
Federal spending. We would urge that as you deliberate the prior-
ities in the Department's R&D budget proposals this year, every
consideration be given to sustaining a strong educational compo-
nent of our energy R&D mix.
This concludes my testimony. Again, I thank the Chairman and

the Subcommittee for the opportunity to participate and we would
be willing to answer questions and help in the future in any way

[The prepared statement of Mr. Holt follows-]
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Mr. Chairman and Members of the Subcommittee:

I am Amos Holt, the Senior Vice President, Engineering, of the American Society of
Mechanical Engmeers (ASME), and I am pleased to have this opportunity to testify before
you today on the Department of Energy's FY 1996 Budget Request. Our Society is 114
years old and our current membership of 125,000 includes approximately 25 000 students of
mechanical engineering. My testimony today was prepared by a task force of the Energy
Research and Energy Conversion Groups ofASME's Council on Engineering These groups
compnse eight technical divisions whose 18,000 members are engineers from industiy
academia and government. This testimony represents the considered judgement of the task
force, and is not necessarily a position of ASME as a whole.

In our view, energy issues are still front-burner issues. More than a quarter of ASME's 37
technical divisions are devoted to energy resources, conversion and research, as well as fluid
power systems and heat transfer. We are concerned that the ongoing national security
debate undenvay m the 104th Congress is limited to the nation's military agenda We
believe the nation's security is also dependent upon our energy and economic security.
Therefore, in our view, decisions about national security should include these issues
Economic security without energy security cannot be achieved. That is why I am pleased
to be here today to discuss with you our thoughts and recommendations as to how to best
apply limited federal R&D resources to assure U.S. energy security.

In 1992, the Congress passed, and President Bush signed into law, the Energy Policy Act
(EPACT). This was the first time in more than a decade that the federal government
formally acknowledged through authorizing legislation a national energy strategy. Groups
within ASME responded by offering testimony in support of provisions of the law that call
for the Department of Energy to develop five-year plans for the pursuit of R&D programs
in several energy technology areas, including oil and gas supply enhancement, energy
efficiency, renewable energy technologies, electricity generation and use, advanced nuclear
reactor research, advanced materials and manufacturing research. According to EPACT,
this planning activity requires the DOE to seek input from outside the Department - from
universities, industries and technical societies such as the ASME. Indeed, at the
Department's request, last year we commented in a formal manner on two such plans
prepared by the DOE in response to the EPACT. These were in the areas of advanced
nuclear reactor research and renewable energy technologies. I would like to highlight the
key findings of the ASME task forces that reviewed these documents.

Advanced Nuclear Reactor Research

A task force of ASME's Nuclear Engineering Division prepared a review of the DOE Draft
Five-Year Plan for Advanced Reactor Activities in May 1994. The task force concluded that
the elimination of government support for the technologies embodied in advanced reactors
was contrary to the national goal of achieving energy independence and security. In
particular, they held that termination of the actinide recycle program was inconsistent with
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the fact that the program was on the verge of demonstrating the viability of the procedure
for disposing of high level nuclear waste. What better way to invest limited federal R«&D
dollars for advanced nuclear energy research than to support a fundamentally unique, yet
technically sound, long term research enterprise that could lead to a safe, efficient and
economic procedure for processing the nation's nuclear waste? Qearly the disposition of
nuclear waste remains a major impediment to the construction and deployment of nuclear
electric energy production facilities in the U.S.

Renewable Energy Technologies

A task force of ASME's Energy Resources Group reviewed the DOE draft R&D multi-year

plan for renewable energy technologies. The task force's comments were critical of the

Department's proposals, noting among other issues that the plan simply restated the need
to continue their ongoing renewable energy programs. Advanced concepts such as

innovative solar power conversion processes and advanced energy conservation technologies

that support demand side management are examples of research opportunities were not

addressed in the DOE program plan.

Refocusing research funding to develop innovative ideas, many of which reside at our

universities, for utilizing renewable energy resources that are not yet available to the

marketplace, would be a productive use of scarce federal funding for a long range renewable

energy research program. Professor Yogi Goswami, Director of the University of Florida's

Solar Energy and Energy Conservation Laboratoiy, and a member of the task force, has

stated that there has been no effective innovation in solar energy research in the last decade.

With the Chairman's permission, I would like to include for the record an article that

appeared recently in the Tallahassee Democrat in which Professor Goswami explains his

deep concerns about the declining U.S. opportunities in the potentially lucrative global

markets for renewable energy.

Finally, I would like to address the role of engineering research and engineering education

in the overall process of maintaining and strengthening our U.S. energy and economic

security. Engineering know-how is essential to converting the scientific results of the

physical, chemical, mathematical and biological research funded within the Department of

Energy into marketable products. The Administration's FY 1996 budget request for R&D
within the DOE calls for an increase of $488 million (in current dollars) over the FY 1995

budget estimate. This represents a real growth of 4.2% in constant dollars over last year.

Yet, the support for energy R&D at our colleges and universities, where the seeds of new

ideas and visions are nurtured, will actually decline by 1.5% in real terms. Clearly, some very

difficult decisions will have to be made as the Congress weighs the need to maintain a strong

federal support for good science and engineering against the need for reduced overall

federal spending. We would urge that, as you deliberate the priorities in the Department's

R&D budget proposals this year, every consideration be given to sustaining a strong

educational component of our energy R&D mix.
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This concludes my testimony. Again, I thank the Chairman and the Subcommittee for
providmg me this opportunity to participate in this important hearing. As energy technology
development is central to the field of mechanical engineering, we are vitally concerned with
the programs and budgets of the DOE. We offer our assistance in any way possible to the
deliberations of this Subcommittee.

I would be pleased to respond to any questions you may have.

88-393 95-14
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Mr. ROHRABACHER. Dr. Holt, thank you.
And let me see if I understood what you were saying; part of

your testimony was backing up what Mr. Blue was saying?
Mr. Holt. Part of it, yes, sir, different programs, but it is against

the advanced energy concepts yes, sir.

Mr. ROHRABACHER. Thank you.

Mr. Marvin.
Mr. Marvin. Thank you, Mr. Chairman.
I am Michael Marvin, the Director of Governmental and Public

Affairs for the American Wind Energy Association, the trade asso-
ciation representing the wind energy industry since 1974.

Before I start with respect to my written testimony, I wanted to

at least clarify that the section entitled "Breaking out of California"

meant to imply neither that it was a prison nor that there would
be a mass exodus of the companies currently in California.

Mr. ROHRABACHER. As long as it is not breaking up California.

We can do that our own.
Mr. Marvin. I also want to clarify that I am speaking on behalf

of the Wind Energy Research and Development program. Each of

these programs, solar, thermal, photovoltaic, wind, geothermal, hy-
drogen, hydro, it is a separate program and should be analyzed as
separate entities. I know that makes this Subcommittee's job much
more difficult, but it would be a mistake to judge each and all of

the problems together merely because they fit under that definition

of nonpolluting or renewable energy technologies.

The last decade or so has been an extremely challenging time for

new or maturing technologies, such as wind energy. And it is

caused by three principal functions: One, utility restructuring
which is more futuristic, but the concept of utility restructuring,

which, by the way, we endorse, the privatization and the moving
toward more full-scale competition has made utilities which are
traditionally a conservative lot already, considerably more cautious
to venture into anything that might be new or risky.

In the 1980s, there was an extreme overbuilding of large-scale

power plants, whether nuclear or coal, causing a domestic elec-

tricity market slow down.
And the third is natural gas, which to our benefit as consumers

really has been reaching all-time lows, and thus, has made elec-

tricity generation one of the least expensive throughout its history.

And, obviously, low market prices make it much more difficult for

new technologies.

One of the things as I looked over my written testimony and re-

alized that it had a goodly portion of information, I have listened

to your comments and the questions and the answers that the Sub-
committee has dealt with this morning, and so I decided to revise

the testimony and to really kind of ask and answer some of the
questions this Subcommittee has had before it and it has posed to

previous witnesses. So I would like to do that, just four basic ques-
tions which I have narrowed down from seven or so.

The first question, is there a market for this technology, either
domestic or as an export market? With respect to the latter, Arthur
D. Little recently completed a study of 10 countries, principally in
Europe, and concluded that by the year 2000, the market for wind
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energy equipment was between 2 billion and 3.5 billion, on a con-
servative estimate, that being 10 countries in Europe.
Up until about 1985, the U.S. had about 90 percent of the elec-

tricity generated by wind energy equipment, principally in the hills

of California. That total now is less than 50 percent, giving an indi-

cation that the market is growing, and more so outside of our
shores. In 1994, of the more than 500 megawatts put on line

around the world, the U.S. put on, roughly, 5 percent of that activ-

ity.

As far as the domestic market, the Energy Information Adminis-
tration recently put out its Annual Energy Outlook, estimating
that by the year 2010, a minimum of 10,000 megawatts of wind en-
ergy would be put on line in the U.S., which would then equal the
combined total of all other nonhydro-renewable energy.

Frankly, we think that is a very conservative number, particu-
larly if the costs—the costs continue to reduce at the same scale

at which we are seeing those reductions over the past decade, I

think that would be a phenomenally conservative number.
Mr. ROHRABACHER. What percentage of California's energy?
Mr. Marvin. 1.2 percent is generated by wind. Pacific Gas and

Electric at times of low load and high need, generates as much as
8 percent of its electricity by wind energy, principally in the
Altamont Pass.
And perhaps the most important question and the one that has

come up most frequently: Is there a definable good to the taxpayer?
Is this a prudent Federal investment?
One of the quotes or one of the things that we would really like

—

we try and emphasize, the Electric Power Research Institute, or

EPRI, in 1993, said that there is good reason to expect that in the
next 10 or 12 years that wind energy will generate the cheapest
electricity of any form of electricity that is renewable or
nonrenewable.
At this point, given the current cost reductions, we would expect

that number in 1994 dollars to be between 3 and 3.5 cents per kilo-

watt hour. So clearly, the technology has some significant benefit

—

significant potential. I think although ratepayers as an entity may
not be faced with multitrillion dollar deficits, ratepayers and tax-

payers can be considered an interchangeable term and ratepayers
do pay taxes and, frankly, we have found that the more taxes one
pays, the more electricity and energy one tends to use.

As we talk about competition coming to the electric utility mar-
ket, right now, whether we like it or not, there are two competitors,
and that is coal and natural gas. And as we focus on increased
competition, having one more competitor in that competition can
only serve to create a more competitive market, and hence, move
toward even lower prices for electricity generation in the future.

Right now, as we move toward that competition, one of the—as
we found in California, in the CPUC efforts toward restructuring,
the first liability—the first loss of competition has been research
development demonstration activities of the utilities in California
as they have been forced to reduce their costs. The National Asso-
ciation of Regulatory Utility Commissioners recommends that 1

percent of electric utility gross revenues be spent on research and
development activities.
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In California, as a result of the new-found competition, that
number has gone from, roughly, one-half of 1 percent to less than
one-quarter of 1 percent in the last four years. That has been a re-
duction of $88 milhon down to $40 million per year of the big three
investor-owned utilities PG&E, SoCal Edison and San Diego Gas
and Electric.

One of the other issues, does it create jobs—and I will skip
through this quickly. And one of the things that we are quite
pleased about is that any study that has been conducted, New York
State Energy Office, Wisconsin Energy Office, has shown that wind
energy per unit of energy, or per dollar invested, creates more jobs
than any other utility scale technology. And without being too trite
or simplistic about it, frankly, wind energy is paying for people and
not for fuel. We have seen that fuel extraction, per unit of energy,
creates fewer jobs than do other comparable manufacturing jobs.
And I guess the final question is do the people want it? One of

the things that we found more interesting in the study released
about a month or so ago in the State of Texas, a heavy natural gas,
oil and coal State, is that 71 percent of Texans polled would hke
to have at least one-quarter of their electricity generated by wind
or solar by the year 2010; 70 percent of them would pay $5.00
more, or more, per month in their electricity bill to have that ac-
complished. Given that the State—the largest employers are those
energy markets, that is a pretty significant number for us.
And the final statistic I would give you is a poll recently con-

ducted by the pollster for former Presidents Reagan and Bush, Dr.
Vince Breglio, who recently found 64 percent put renewable energy
as a top priority for energy research and development activities.
Now, a poll will show you virtually anything that you want it to
show, but we were especially encouraged.
What we tried to do is we broke it down not only by income, gen-

der, we broke it down by party, and we found there to be no statis-
tically significant difference in support of renewable energy tech-
nologies among Democrats, Independents, and Republicans.

I think that wind energy will clearly be around as a technology
in the world. The largest question we will have to ask is whether
the U.S. will have a market share. We have talked in the past
about a 20-year gap between market readiness to market accept-
ance, and I think that we find that to be true in the utilities.

I will leave you with one final thought, which as Speaker Ging-
rich has requested of us all, has given us a fairly detailed reading
list of different books, and one of those which includes a forward
by Speaker Gingrich, by Heidi and Alvin Toffler in the "Third
Wave," on page 1 of the "Third Wave" says, the third wave brings
with it a genuinely new way of life based on diversified renewable
energy sources. And certainly, I am not one to question Mr. and
Mrs. Toffler, nor the Speaker on this.

Thank you.
[The prepared statement of Mr. Marvin follows:]
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The American Wind Energy Association (AWEA) has represented the U.S. wind energy

industry since 1974. Its almost 800 members from 49 states include project developers,

turbine and component manufacturers, utilities, academicians and individuals interested in

promoting wind energy.
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STATE OF THE INDUSTRY: A SUMMARY

Despite a relatively small federal investment over the last 10 years, the wind industry has
become the most cost-effective emerging renewable technology. By the end of the decade
many experts are confident wind will be the lowest price utility technology, period

Utility-scale wind energy generates more than three and a half billion kilowatt-hours per yearm the U.S., enough to serve the residential needs of a city the size of San Francisco and New
Orieans combined.

The cost of wind energy has declined from 30 cents per kilowatt-hour in 1982 to less than
five cents per kilowatt-hour for new projects. Turbine availability has increased from an early
1980s level of 60 percent to 98 percent for projects put on line in the last five years
Operations and maintenance costs, once as high as three to five cents per kilowatt-hour during
the 1980s, have now been reduced to a penny or less.

As recently as five years ago, virtually all market activity occurred in two states-California
and Hawaii. Today, the industry is negotiating contracts or building or operating power
plants in no less than a dozen states-Washington, Oregon. Wyoming, Minnesota, Texas
Iowa, Wisconsin, Maine, Vermont and New York, as well as California and Hawaii.

In sum, by any measure-technological or economic-the wind industry has begun to prove
Itself as a viable, cost-effective energy choice. With targetedfederal support, this young
undercapitalized U.S. industry can meet its full potential and compete in the multi-billion
dollar energy marketplace.

As a relatively new technology, efforts to rapidly enter the power generation market have
been difficult. Utilities often look with skepticism and uncertainty at unfamiliar sources of
electricity generation. The industry is making impressive inroads on this front. However
DOE'S efforts to collaborate with industry to broaden acceptance of wind through verification
of new turbine designs and accessible information for utilities continue to play a critical role
in facilitating wind energy's movement into the mainstream market.

BREAKING OUT OF CALIFORNIA-NEW MARKETS EMERGING

In less than a generation, we have witnessed tremendous development in wind energy. As
the case in the first years of any new technology, mistakes were made in the late 70s and
early 80s, both in the laboratories and in the fields of California. Initially, for example,

1
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federal research turbines were scaled up too quickly to handle the tremendous stress they

faced in the rugged mountain passes of California and elsewhere.

However, from those mistakes came lessons—valuable lessons that have been ^plied to

turbine tower construction, airfoil design, electronics, generators and drivetrains. Through the

more than 20 billion kilowatt-hours that have been generated in the last decade and the

research efforts of the Department of Energy, wind energy has become a technically-

sophisticated technology.

New machines being built today are wirming small contracts for electric power supply in

numerous regions of this country. While much of the industry remains in California,

independent power producers and electric utilities in other areas of the country have

recognized the cost-competitiveness of wind, and wind projects are now being included in

electricity generation portfolios in the Northwest, Northeast, Great Plains and Texas.

As pleased as we are with the new contracts, cost reductions and efficiency gains of the wind

industry, continued technological improvements not only are possible but necessary to achieve

the potential that exists for wind. To infer that wind energy's success in a dozen or so states

indicates that it has reached its technological maturity or full economic potential would be

seriously inaccurate. In the face of cheap gas supplies, wind power must continue to reduce

its costs, to a target of three cents per kilowatt-hour, if it hopes to achieve its potential as the

least-cost supplier.

AS MARKETS OPEN, AN INDUSTRY DEVELOPS

The absence of a domestic market for wind-generated electricity from the late 1980s to 1993

led to an inevitable stagnation within the industry. While European markets were exploding,

U.S. market growth was stymied.

Now, as technological developments are incorporated into newer machines, and as utilities

become more comfortable with wind, a defmable domestic industry is appearing. The

industry has been led by Kenetech Windpower, which recently developed its third turbine, a

33-meter, variable speed wind turbine (the 33M-VS).

But other companies are quickly following suit. Following on the heels of Kenetech are a

number of U.S. companies developing utility-scale turbines (in the range of 250 to 500

kilowatts): Advanced Wind Turbines, Inc., of Seattle, Wash.; Atlantic Orient Corp., of

Norwich, Vt.; FloWind, of San Rafael, Calif; Cannon Energy Corp., of Tehachapi, Calif;

Northern Power Systems of Moretown, Vt.; and Zond Systems, of Tehachapi.
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TAiONG THE NEXT STEP-PROVING A NEW TECHNOLOGY

"Wind energy is movingfonvard as a joint effort between DOE, EPRI and others. . . .Both

market pull and technology push are needed, however, to accelerate the commercial viability

of the various renewable alternatives for electric power production.

Kurt Yeager, Vice President

Electric Power Research Institute

February, 1993

With planning windows often lasting a decade or longer, utilities are not necessarily in a

position to react quickly to a new or improved technology. Such a lengthy window requires

at least two things: First, that the information available on supply side technologies be

complete, accurate and up-to-date; and Second, that the validation of these technologies (or

validation of technology improvements) be done accurately and efficiently.

To address the first, information availability, the Department of Energy has worked closely

with interested utilities and the Electric Power Research Institute (EPRI) to form two "support

groups"-the Utility Wind Interest Group (UWIG) and the Wind Users Support Group. DOE.
with the support of Electrotek, Inc., of Knoxville, Tenn., has facilitated information-sharing

with utilities that either are generating electricity from wind or that have an active interest in

doing so.

Meeting the second criterion, technology validation, has been undertaken by a joint DOE-
Electric Power Research Institute program, the Utility Turbine Verification Program (TVP).

The focus of this effort, simply put, is to increase utility acceptance in incorporating advanced

generation wind energy systems into their resource mix. Utilities in New York, Vermont and

Texas have won competitive solicitations in the TVP to test small arrays of wind turbines (in

the 6 MW to 8 \fW range). Such early involvement by the utilities can only increase utility

confidence in wind energy, and in the new, U.S.-manufactured turbines.

Also helping to fulfill that need is the National Wind Technology Center, a federal facility

dedicated in October that is developing the capability to test more than a dozen large-scale

wind turbines, sending them through the rigors of multiple field tests to help validate the new
designs.

In cooperation with the Department of Energy, the utility industry, state regulators, state

energy officials, consumer advocates, public and private utilities and the environmental

community, the American Wind Energy Association has embarked on a collaborative effort to

accelerate deployment of wind technology in the U.S. That initiative, known as the National

Wind Coordinating Committee, seeks to emphasize consensus and collaboration over

command-and-control, and we believe it has been successful in its initial year of formation in



420

beginning to overcome some key market barriers.

From a broader standpoint, inclusion of wind energy as a competitor in the utility supply

portfolio can only increase competition in the rapidly changing utility industry. Greater

competition can only lead to lower prices for American consumers and businesses.

THE ENERGY POLICY ACT: A CONTRACT BETWEEN U^.
INDUSTRY AND THE FEDERAL GOVERNMENT

Slightly more than two years ago, the Congress passed the Energy Policy Act of 1 992

(EPAct) in the 102nd Congress. Title XII of EPAct, which addresses renewable energy, had

three purposes (Section 1201). To promote:

1. Increases in the production and utilization of energy from renewable energy

resources;

2. Further advances of renewable energy technologies; and

3. Exports of United States renewable energy technologies and services.

Deployment projects supported by the Department of Energy and the National Renewable

Energy Laboratory to help establish the infrastructure for a sustainable industry, represent a

prudent investment of scarce federal resources. The wind industry is poised on the brink of

making tremendous market inroads, both domestically and internationally. Continued

Congressional support for this five-year industry-government pact is critical.

DOE FUNDING-A SUMMARY OF THE FY '96 BUDGET REQUEST

The Administration has requested $49.82 million for the wind energy research program, an

increase of 1.7 percent from the original appropriation of $49.0 million and 5.7 percent from

the adjusted appropriation level of $47,139 million. The American Wind Energy Association

requests this subcommittee's authorization for that expenditure in the face of European R&D
and market incentives that exceed $200 million annually..

As both a new technology and a new industry, there remains a clear need for targeted,

leveraged support from the federal government. Report after report continues to validate the

potential of wind energy in the near- and long-term, both as a utility-scale technology option

in the United States and as a major export market. The next 10 years will define \\4iether the

U.S. will be a leader, a competitor or an importer of wind energy technology.

The wind energy program has been on a roller coaster ride of federal support over the past

two decades, eclipsing at $120.4 million in fiscal year 1981 and reaching its nadir of $9.8

million in fiscal year 1990 (constant 1992 dollars). We believe the recent support, beginning

with die Bush Administration and continuing through today, validates the technology's
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potential, both domestically and internationally.

With minimal federal investment, it has been critical that the DOE wind program work

closely with industry to get the best "bang for the (taxpayer's) buck." We believe they have

done that.

Several years ago, the U.S. had only one viable manufacturer of utility-scale turbines. Today,

with DOE's help, there are at least four companies which have developed either prototypes or

commercial turbines that we believe will compete aggressively on the world market

SPECIFIC WIND ENERGY PROGRAM REQUESTS

Core research and development efforts have served as the foundation for the wind program

throughout its existence. The wind industry has made great progress in the last decade, and

the partnership between DOE, NREL and the industry has contributed greatly to that.

Aerodynamics

Some of the most important work has been done in aerodynamics and blade design, where

airfoil research conducted at NREL has led to breakthroughs in ability to minimize sensitivity

to roughness effects, to prove greater aerodynamic efficiency, and to effectively control peak

rotor power. The end result has been not only a 15 to 30 percent increase in aimual energy

production, but a longer drive train life.

An important principle to remember in aerodynamic research is the cubing principle, in which

every doubling of the wind speed leads to a cubing of the amount of energy capture potential

Thus, the ability to capture energy at wind speeds in the 9 to 13 mile-per-hour range hold the

key to this industry meeting its potential. An examination of a map identifying the "Class 4"

winds (13 mph) in the U.S. provides a glaring example of how significant achieving this goal

can be.

Advanced Wind Turbine Program

This industry-DOE program remains on time and on budget, and each project is meeting or

exceeding program expectations. The program has begun to introduce some of the most

innovative, cost-effective wind turbines to the world market, although the companies involved

remain small and underc2q}italized. The program has been structured in three phases, with the

latter two designed to develop new turbines with significant structural improvement over

existing machines.

The need for this program has been especially compelling in the face of rapid advances in

turbine technology and commercialization by the European industry. A multi-company,

healthy American turbine market helps ensure the greatest competition, leading to lower
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prices for the American consumer and greater export potential for the industry.

EXPORT OF WIND EQUIPMENT: NEAR-TERM MARKETS,
LONG-TERM GROWTH

Although the domestic utility market has been spotty, international markets for wind energy

are burgeoning. Of the 514 megawatts installed last year, 95 percent was installed in overseas

markets. A recent competitive bid in the United Kingdom awarded roughly $500 million in

wind energy contracts. Of that, U.S. firms won more than $100 million.

AWEA recently commissioned Arthur D. Little to analyze the wind energy export potential

for 10 countries ~ England, Spain, Germany, India, China, Mexico, Argentina, Chile,

Australia and New Zealand. The study estimated that, conservatively, those markets equaled

$2.0 billion to $3.5 billion between now and 2000. The study did not consider other major

market opportimities, such as Canada, Brazil, The Netherlands and, of course, the United

States.

China offers an interesting picture of the dynamic wind energy marketplace overseas. China

is planning to build 137,000 MW of new generation capacity by the year 2000, over half of

which is expected to be provided by private generators. While much of this power will be

provided by fossil fuels (China has vast coal resources), the environmental costs of such

generation would be high. China's wind energy goal of 1,000 MW is relatively small given

the demand for power and the strong wind resource in many parts of the country, but it is a

significant and aggressive step forward for a market the size of China. At least four

California firms are negotiating with the Chinese government about large-scale projects, and

these talks appear promising (at least they did prior to the recent trade war). Three of the

turbines involved in these negotiations have been supported by DOE R&D funds.

For an industry as small as the U.S. wind industry, programs such as those managed through

DOE's Wind Division and the Committee on Renewable Energy Commerce & Trade

(CORECT) have been vital in helping U.S. companies develop markets and make sales in

Asia, Europe and the Americas. Trade missions sponsored partly by DOE and CORECT
recently led to the signing of memoranda of understandings for 50 MW wind projects in

Brazil and Chile. DOE support for wind activities in Mexico deserve some credit for the

decision of Mexico's national utility to expand the successful 1.5 megawatt pilot project by 27

megawatts this year and by 100 megawatts next year.

One program in particular, the Wind Energy Applications and Training Symposium
(WEATS), a reverse-trade mission managed by AWEA with support from DOE, has

contributed to pending or potential sales in the hundreds of millions of dollars, which would

represent a return on investment of well over 1,000 to 1. U.S. firms are up against tied aid

and highly aggressive concessionary loan offerings by our European competitors, particularly
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in the developing country markets. Continued DOE and other U.S. government agency

support is crucial if the U.S. wind industry hopes to impact these markets.

THE JOBS-CREATION POTENTIAL OF WIND ENERGY

The increase in wind energy development in the U.S., especially in the upper midwest, is due

not only to the environmental benefits of wind, but the economic benefits as well. In addition

to ensuring that energy dollars stay in the local communities where the power plant is located,

study after study indicates that per dollar invested or per kilowatt-hour generated, wind energy

generates more jobs than any other utility-scale source of electricity generation (see, among
others. New York State Energy Office study, 1992).

This is attributed in large part to the fact that expenditures on fuel, a large portion of

conventional energy costs, create fewer jobs than a similar investment applied towards

activities like the manufacture, installation and operation of wind turbines.

Efforts by the state of Iowa to encourage wind energy development, for example, were greatly

influenced by the concern that lowans were "exporting" $5 billion per year to satisfy the

state's energy needs. The appeal of generating cost-effective electricity using a state's

indigenous resources while simultaneously providing long-term jobs ifi rural areas facing

economic and population declines is self-evident. Too, most of the wind plant construction

will be on private lands heretofore used exclusively for ranching and farming, providing even

greater economic benefits (these land leasing opportunities prompted Time magazine in 1992

to call wind turbines the "oil wells of the 1990s").

SUMMARY

With the continued support of the Congress for the goals in the Energy Policy Act of 1992,

technological gains will continue to be made in each of the major renewable energy

technologies.

DOE'S efforts to work closely with the U.S. industry to help penetrate the market will be

critical in the coming years. The market has begun to recognize wind energy as a viable

supply side source of electricity. That, from our perspective, sends a strong message to the

Congress that the investment the federal government has made in wind energy research and

development is beginning to pay off.

The Energy Policy Act of 1992 established a five-year contract between the federal

government and the renewable energy industries. As we approach the half-way point of that

plan, maintaining DOE-industry partnership is a key to defining the future of wind and other

renewable energy technologies.
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Mr. ROHRABACHER. Thank you all very much.
And we will go through this with just five minutes per Member.

And we might do a second round as well. Mr. Marvin, you said

something about the price being down to 3 cents

—

Mr. Marvin. Our goal by the year 2000 is to have the price down
to 4 cents in 13-mile-an-hour winds by the year 2000. What we an-

ticipate, the EPRI has said there is good reason to believe that

wind will be the cheapest form of electricity in the next 10 to 12

years.

Mr. ROHRABACHER. What is it now?
Mr. Marvin. Contracts have been awarded at prices as low as 4

cents a kilowatt hour.

Mr. ROHRABACHER. What is that compared to your competitors?

Mr. Marvin. Compared to constructing a new coal plant—and I

would like to hear the rest of the panel's opinion, because, frankly,

everything has gone to natural gas. Any contract that has been
awarded that has not been technology-specific has gone to natural

gas combined cycle and those contracts have been in the 3 to 3.3

mil range for new construction. Coal would be about 6 cents a kilo-

watt hour,
Mr. ROHRABACHER. So your goal in the future is to be competi-

tive with what natural gas is today?
Mr. Marvin. Indeed. Of course, what natural gas is today is sig-

nificantly lower than what natural gas was yesterday. We know
there was a fascinating article

—

Mr. ROHRABACHER. And what natural gas may be in the future.

Mr. Marvin. Indeed. There was a fascinating article by Peter

Lynch in this month's Worth Magazine, about the natural gas re-

serves of the U.S. at about 160 trillion cubic feet, and we are using

about 20 trillion cubic feet per year, finding about 10 additional

trillion cubic feet per year. I am quoting Dr. Lynch.
There is a question whether we like to acknowledge it, there

clearly is a finite amount of fossil fuels. To have a competitive

structure that we begin to set up where one fossil fuel competes
against another fossil fuel into the foreseeable future, absent addi-

tional technology choices, seems to set us up in a precarious situa-

tion.

Mr. ROHRABACHER. And as long as there are governmental bod-

ies, there will be no loss of wind.
Mr. Marvin. We set a wind turbine up on Earth Day near the

Capitol, and we achieved capacity factors that we never dreamed
possible.

Mr. ROHRABACHER. But does your goal that you are talking about

by the year 2000, is that predicated on the continued spending of

$58 million a year in Federal research and wind technology?

Mr. Marvin. Indeed, it has been difficult to predicate our re-

search and development activities on a particular number. We have
ridden a roller coaster that would make any amusement park
proud, as we have, in fact, from our current level of $49 million,

received a 77 percent reduction since fiscal year 1979, we are see-

ing, that being the solar and renewable energy budget as a whole.

But yes, it would be predicated on continued partnership between
DOE and—
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Mr. ROHRABACHER. Do you feel that you are getting your moneys
worth out of that research?
Mr. Marvin. I feel like we are. I feel like if you had asked me

that 10 or 12 years ago—first of all, I would have still been on the
Hill and I couldn't have answered the question—but I suspect it
would have been a much more valid question as you worked on
grants that really went to Boeing, Westinghouse, Alcoa, Hamilton
Standard.

'

As you mentioned this morning, one of your concerns as a Chair-
man is that taxpayer involvement with extremely profitable private
corporations. Let me assure you, Mr. Chairman, that there are very
few of those who are in the technology in the industry today. But
there are a goodly number of them who would like to be in the in-
dustry in the very short term, and are sniffing around as we speak
Mr. ROHRABACHER. I would suggest that as the demand for elec-

tricity evolves, as we heard from Mr. Blue, and increases in the
years ahead, that there will be considerable investment in the pri-
vate sector in different ways of producing electricity. And whether
or not it is the $50 million a year that is being invested today in
that research is worth that investment, as compared to the amount
of money that we're having to cut ft-om other budgets, that is some-
thing we will have to look at.

I do know that in your particular industry, there has been great
strides over the last 10 years, and what you needed to compete is
a subsidy during the Carter Administration, the technology has
been tremendously improved since those days and that subsidy
may not be necessary. And certainly, that may also include the
subsidy for the research and development.
Mr. Blue, I guess, I will ask you—I would like to ask, about the

Japanese test, that you said there is going to be a $600 million
Japanese test of the technology that you are advocating that we
continue funding research and development on. If they are going to
spend $600 million, shouldn't we depend on them to try to develop
this technology and take it to the next step and see what comes
from their research and development?
Mr. Blue. Mr. Chairman, what they are doing is building a test

reactor which will operate at extremely high temperatures. And
they are looking toward the hydrogen economy, and they think that
this technology is the best way to get there.
But I emphasize it is a test reactor. It has very httle to do with

a unit that will produce nuclear power economically and that is
where we're focused. We are way ahead of the Japanese.

In fact, the Japanese licensed our fuel technology for this test re-
actor. But we are focused on the practical result of economical elec-
tricity production and the Japanese are focused on hydrogen.
Mr. ROHRABACHER. We're talking about a $25 million budget

item that you are here saying is necessary for the program to con-
tinue?
Mr. Blue. Yes, sir.

Mr. ROHRABACHER. I am running out of time, let me finish up
this one line and then we will move on to our colleagues.
But if we just continue at that level, we are going to go nowhere.

We have to come to a point, don't we, where we are going to say,
"Well we have reached a point and we are going to have to then
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commit a certain amount of money and how much is that money
and when is that going to have to be made"?
Mr. Blue. My feeUng is that within five years, we will have ad-

vanced the development to the point where the private sector will

be able to take off fi'om there.

Mr. ROHRABACHER. Without a major investment by the govern-
ment?
Mr. Blue. Yes, I think that is true. Unless the government de-

cides to invest in the destruction of plutonium or the provision for

tritium, which I think they are going to do within five years. But
if it makes either one of those decisions, I think we're the leading
contender for both of those projects and I think that would in-

stantly put the technology into a production mode.
Mr. RoHRABACHER. I see. I have used up my time. We will come

back for a second round.
Mr. Bartlett.

Mr. Bartlett. Thank you very much.
Mr. Gottlieb, let me quote from the Department of Energy in

basic research. First of all, let me kind of put my questions in per-

spective.

In my life before I came here I was a scientist and in business,
and I want you all to know that I concur with the statements that
were made, that our energy future is really tightly tied to our na-
tional security. And I am concerned that we do not have what I

think is a defensible energy policy in this country.

I want you to know that I am very strong proponent of alter-

native energy sources. Let me just quote from your role of Depart-
ment of Energy: The Federal Government must continue to have
the primary role and responsibility for funding and managing fun-
damental long-term basic research.

I would suspect that the amount of tax that the gas-based power-
producing companies pay is far, far in excess of the tiny amount
of money that you get back for this R&D. I understand that you
may have a mind-set that the government is taking your money
and they are going to continue to take their money, and you are
going to have to have some of it back if you want to do some R&D.
But I would like you to think in terms of maybe the government
doesn't have to take your money and that you will make the best
decisions as to what R&D is appropriate, and you will spend that
money most effectively and most efficiently and most expeditiously.

And I don't think that the government needs to have a role in

basic research, other than not taking your money and providing
proper tax incentives, like how about tax credits for doing R&D?
There is a role for the government, but I am not sure it is in being
Big Brother and deciding how to spend your money and where soci-

ety benefits are and picking winners and losers economically.
I don't think the government is very good at any of those things.

I can understand that where you are is a result of where you have
come from with the government taking more and more of your
money.
By the way the average taxpayer today worked last year until

May 27th to pay all of his taxes. Between May 27th and July 10th,

every American worked to pay the costs of unfunded Federal man-
dates and we just need to do something about both of those.
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Medieval serfs only worked half the year for the landlord and
they provided housing for them and the Federal Government
doesn't pay your mortgage payments and you are working more
than half a year, so we really need to do something about that.

I just would challenge you to suggest that the government stop
taking your money and you make the decisions about how to spend
it, and I would like your observations on that.

Mr. Gottlieb. I think that is certainly one alternative. There are
two other points that I might ask you to consider: One is whether
or not industry would engage in basic research at all, even with tax
credits.

If they have funds coming back to them, there are two consider-
ations here: One, would they allocate their internal staff resources
to do that? And perhaps the answer is yes.

Secondly, is there a critical mass that any one company can come
up with to conduct the foundation of basic research in a critical

mass way that is required for the societal benefits? And I think
that a portfolio of approaches is probably the right way to go. And
a proper balance of Federal responsibility, as well as industry
spending its own money as you suggest, might be appropriate.
Mr. Bartlett. Just one observation, Mr. Chairman, I have ques-

tions for the other three, but let me come back at another round.
Your observation about whether industry would do it or not. I come
from that background. I think the answer is absolutely, yes.

You know, what they want is not only a proper bottom line

today, but next year, and 10 years from now. In terms of the criti-

cal mass, maybe one of the roles we need to play is to do something
about the antitrust laws.
The real question is not whether General Motors will dominate

the automotive industry in the United States. The real question is

whether General Motors will survive in the international auto-
motive competition.
And so I think we need to take a whole new look at antitrust

laws. And I think on balance, our antitrust laws are hurting our
economy, doing a disservice, rather than a service. We just need to

take a look at how many of those we actually need in today's global

economy.
Thank you very much Mr. Chairman. I will come back with addi-

tional questions.
Mr. Gottlieb. Could I clarify one point that I made?
If the tax credits that return are not directed at basic research,

I think industry might use those dollars for nearer-term research
and applied research. That is the point I meant; there would have
to be some directional incentive to direct that money into basic re-

search.
Mr. Bartlett. Is there a tax credit for doing basic research Mr.

Gottlieb?

Mr. ROHRABACHER. And, of course, defining as these witnesses
are suggesting, what is applied and what is basic research. There
is a line there to be drawn and it is not as easy to draw that line.

I would like to compliment my colleague, Mr. Bartlett, as well,

for bringing up the issue of antitrust, which is another issue that
if we are going to try to bring down the budget deficit, must find

ways that our industry can be more effective in producing tech-
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nology without costing the taxpayers money. That is another area
of reform, along with Htigation reform, that we should look at.

Mr. Wamp?
Mr. Wamp. Thank you, Mr. Chairman.
Picking up on the research, private versus public notion, Mr.

Marvin, last week I attended a briefing the day after the Presi-

dent's budget came out, on the proposed wind tunnel in Tennessee.
And I realize that is aeronautical safety-based versus energy re-

search-based, but the similarities are that one question was asked
by another Member of Congress from Tennessee: What investment
does Boeing and McDonnell Douglas and General Dynamics and
private companies have in the wind tunnel concept? And the an-
swer was: Well, we don't know.
How much private investment do you see or interest in invest-

ment in the research in wind energy research do you see that they
would be willing to share with the Federal Government?
Mr. Marvin. Well, I would be happy to answer that more fully

for the record, if I could, Mr. Chairman.
I think one of the real difficult things in responding to that ques-

tion fully—let me say that to the extent possible, the Department
of Energy on programs such as the Advanced Wind Turbine pro-

grams, such as the Turbine Verification programs, some of the
things that I think we would point to as successful programs thus
far, they really have focused on cost to the extent possible, and shot
for 50 percent cost-share. And what we find, we get ourselves into

this Catch-22, the grand conundrum.
Private industry hasn't matured to the point that it is necessarily

profitable or that it has gross revenues, let alone net revenues, and
so to cost-share a program at this point is not really one of the op-

tions. While we shoot for 50 percent cost-share, we're not that suc-

cessful. You could say once you get to 50 percent cost-share, why
couldn't you do 100 percent cost-share? It becomes a little more dif-

ficult to respond fully to the question.
One of the ways that we are trying to acknowledge Federal re-

sources and private resources is to try and make sure that what
the industry needs, what the utility—what private industry, the
wind industry needs, is what the electric utility industry needs,
what the export markets need. And so we are working inside of a
consortium called the National Wind Coordinating Committee
which is not hand and control, but collaboration and cooperation.

It is getting all of the stakeholders together to say, what is it

that you all need? What can we provide for you? How can we knock
down these market barriers? And, frankly, that has been one of the
most beneficial programs that has existed today.
Mr. Wamp. What do any of the four or you think about what I

have heard Chairman Walker discuss on international partnerships
on a lot of our energy endeavors, whether nuclear, or wind, or al-

ternative energy endeavors, trying to team up with Japan or who-
ever else is engaged in the same research?
Mr. Blue?
Mr. Blue. I think that is really the only way to go. The tech-

nology that the Japanese are working on in our field is fully com-
plementary to what we are doing. The Russians have been working
on this technology for a long time, and are desperate to join, to
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have the benefit of our technology, particularly for the destruction
of tritium, but also to improve their safety image. The Chinese are
extremely interested in this, as are the Indians. It makes a lot of
sense to have internationally cooperative programs.
Mr. Wamp. Thank you. I yield back, and will hold my next ques-

tion to the second round.
Mr. ROHRABACHER. Ms. McCarthy from Missouri.
Ms. McCarthy. Thank you, Mr. Chairman.
Actually, the concerns that I had, had been raised by others, but

I do want to put forward a question for Mr. Blue on behalf of Mr.
Roemer, a member of this panel who could not be with us at this

time. And he would like a written response from you on this par-
ticular question.

His question is during yesterday's hearing, it was suggested that
the Gas Turbine Modular Helium Reactor has been twice rejected

by the National Academy of Sciences, had weak market potential,

and there was lukewarm appeal for this project within the nuclear
industry. He would like you to respond to those assertations that
were made yesterday for him, and I am sure he will share those
with the Committee as appropriate.
Mr. Rohrabacher. Mr. Blue did cover that, but I would ask him

to give us a short answer now and to provide an answer in writing
for Mr. Roemer. But if you would like to move forward with a short
answer now to answer that, but also Mr. Roemer would like it in

writing.

Ms. McCarthy. Thank you, Mr. Chairman.
Mr. Blue. The National Academy looked at technology as it ex-

isted in 1988. We have doubled the efficiency since that time. Their
concern was cost. That electricity cost was 45 percent greater than
it is now. So without any question, they reviewed something that
we had back in '88, but we have dramatically improved on that
since then.

Additionally, they really didn't look at the international market
and that is where a tremendous amount of this is going to be. And
it is these international markets that may be paying our social se-

curity and medicare bills in the future. We must invest in this if

we are going to have these kinds of returns.

The Japanese by contrast would love to do for this industry what
they did for the videotape industry. We have done the heavy lifting

in terms of the investment. We would like the benefits of the re-

turn.

And I hasten to say that the government ought to participate in

that. I think that one of the things that could be extremely bene-
ficial would be if the government were to receive a royalty on this

technology that they have contributed to in the past and will con-
tribute to in the future. I hope to bring it over the top.

Mr. Rohrabacher. Mr. Barcia of Michigan.
Mr. Barcia. Mr. Chairman, thank you very much.
I want to compliment the Chair and the staff for arranging for

today's distinguished panelists. And I, unfortunately, had a very
compressed schedule of other meetings this afternoon. But I did
want to stop by as a strong supporter of wind energy and indicate
my strong support for our research and development that the Fed-
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eral Government can support by being a partner, I believe, in that
very, very important work.
And with so many defining our energy production in terms of

Hmited resources and tightened Federal budgets, I commend and
support greater involvement between government and industry, es-

pecially in this vital area of wind energy. A lot of my background
comes from the Geougeon Brothers in Bay City, Michigan, my
hometown, who have developed a lot of new and innovative tech-
nology in wind energy production and in terms of the equipment
that is used in producing that energy.

I think that certainly it is widely acknowledged as an inexpen-
sive, environmentally safe source of energy. Wind energy seems to

fit the four categories of benefits outlined by the Department of En-
ergy, especially health and environmental quality.

My question, and I would like to direct it to Mr. Marvin, if I

could, involving the categories of economic security and economic
well-being. Simply put, how much money given present budget con-
straints, do you think is necessary to achieve these ends?
And not wanting to be penny-wise and dollar-foolish, will the $47

million keep us competitive with what is happening around the
world in innovation as far as wind energy technology?
Mr. Marvin. Thank you very much for the question.

I believe that this level of funding will enable U.S. industry to

remain competitive, or perhaps, regain its competitiveness. As I

mentioned before, our market share has declined precipitously.

Wind turbines are actually the third largest export in the country
of Denmark. They focus on it very exclusively, very heavily, with
tied aid packages.
They work very closely with their government. It is something

that we are just now beginning to do. Just now learning to work
with government, to work with other institutions.

I believe that in this time of, obviously, exceptionally scarce Fed-
eral budgets, it would be difficult for us to argue that a doubling
or tripling of even such a relatively small budget would be meri-
torious enough to withstand the scrutiny of this Subcommittee, let

alone the 602B budget process. But I do believe that the activities

that are going on for $47 million—when have you gone from $120
million to $9 million, as we did over a nine-year period, you learn
to make do. You learn to be lean and mean, because you don't have
a choice.

And I think as we begin to take a look at the programs that are
now—that we are now involved in, I think we are finding that we
are getting a great bang for the taxpayers' buck. And I think $47
to $49 million, given the fiscal difficulties in which we find our-

selves, is enough.
Mr. Barcia. Thank you very much.
Could you tell me, and I am sure some of the other panelists

might have something to contribute as well, but I apologize if this

has been covered earlier in your testimony, but I know that a few
years ago, there was a tremendous amount of work with turbines
and wind energy out in the State of Hawaii, as well as in Califor-

nia. And could you mention just on a national scale where most of
the activity seems to be located in the last couple of years?
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Mr. Marvin. Well, in the last couple of years, actually we are
seeing a lot of activity in the upper Midwest. We have found that
we have got a wind belt in Minnesota.
Mr. Barcia. Southern Michigan, as well.

Mr. Marvin. Absolutely. In the up and lower peninsula, there is

a great deal of wind potential. Getting it to its market—getting it

to Detroit—has become somewhat of a difficult challenge. But you
are seeing most of the activity, we know that there's going to be
a minimum $400 million worth of activity in the State of Min-
nesota, between now and the year 2002.
We see increasing activities on the State level and the utility

level in North Dakota, South Dakota. We have three or four utili-

ties involved in small- to medium-sized wind power plants in the
State of Texas. We hope construction to begin shortly.

*[Due to a technical problem, no audiotape record is available for the remainder
of this session.]

So we are seeing those markets. Clearly, California has rep-

resented and still represents the bulk of our activity. We have 150
companies and a couple of thousand employees.
We have still some activity in Hawaii. But as far as market

growth, Washington, Oregon, Minnesota, Texas, Maine are all

areas where you are seeing wind power plant development in the
very near term. And thanks in no small part to the Geougeon
Brothers and some of the aeronautic work that they have done on
airfoils.

Mr. ROHRABACHER. Thank you.
And my colleague from Michigan is very grateful and, obviously,

spent a lot of time thinking about this particular issue. And so I

appreciate your contribution.
Mr. Wamp.
Mr. Wamp. Thank you, Mr. Chairman.
As we close in on what seems to be the final moments here, I

want to thank all of our panelists for coming. And thank our Chair-
man for setting this up.
Mr. Blue, I not only represent Oak Ridge, Tennessee, but also

have the highest concentration of Tennessee Valley Authority in

my district. One of the sad stories to me is that the $26 billion

worth of accumulated debt by TVA, the lion's share of that debt is

the Nuclear Power program. However, it is not that one of the
problems here has been the micromanagement of that industry by
the United States Congress, and certainly this Administration's
distaste for anything nuclear, an3^hing that creates waste, period.

So we have been—we I think have become the enemy of the very
industry and the very agency that we started.

And I want you to comment, if you could please, on Japan, for

instance, in the nuclear business. I understand they can bring a
nuclear power plant on-line in about six years with a prototype
plan.

Do you think that we should have a Federal prototype nuclear
facility so we don't have to spend 25 years and billions of dollars
jumping through hoops and then having more regulation piled on
during construction? In our case, we set out 25 years ago with the
Tennessee Valley Authority to build 17 new nuclear power plants.
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Three are on-line, and it looks like one more will be completed and
all the rest have been terminated.
We discontinued construction at three nuclear facilities in De-

cember so that we could cap the TVA bill and not go any higher,
as the regulatory burden has just become prohibitive. Comments
please.

Mr. Blue. First of all, I am very sympathetic with the problems
that TVA has had with those nuclear units. I would make an anal-

ogy to the wind industry. If we had to stay with the first genera-
tion of wind technology, we wouldn't be talking about the potential
improvements that we have now.

If by contrast to the units at TVA that are the problem, you
would have the kind of technology that we are talking about here

—

you would have a completely different story. I hasten to add, that
Oak Ridge has been a very important part of the development of

this technology over many years. The thing I would say without
equivocation is that when there is a problem like plutonium or like

the need to produce tritium, then we should take that problem and
make it into an opportunity to advance the nuclear technology as
we take care of the problem. And so the answer would be if we
build a plutonium destruction reactor it should prove the very best
in the latest technology and that is what we are talking about.
That is a very efficient expenditure of Federal funds.

Mr. ROHRABACHER. Thank you, Mr. Wamp. A few questions here
to close things off.

Mr. Gottlieb, you were talking about the difference between basic

and applied research, and I think that most of us believe that the
Federal Government should be involved with basic research and
agree with your assessment that the market has difficulty in seeing
a long-term commitment that starts with basic research.
How do we draw the line between the applied research and the

commercialization of research and basic research? Obviously, today
we have heard testimony from this Administration that they are
going beyond basic research. They are now going to be subsidizing.

They are basically going to deploy this and they are going to help
companies commercialize technologies. So where do we draw the
line?

Mr. Gottlieb. The definition is not clear between basic, applied
and commercialization, although at the extremes, when you see it,

you know what it is. The common denominator is truly what is the
risk involved and the reward stream that one can envision.

Mr. RoHRABACHER. You said one knows it when he sees it?

Mr. Gottlieb. Absolutely.
Mr. ROHRABACHER. You were here for the first panel?
Mr. Gottlieb. No, sir.

Mr. RoHRABACHER. You would have probably seen something
then, and you would have known what you were seeing if you had
been here.

Mr. Gottlieb. My point is that the transition from basic to ap-
plied, there is a transition area that is not clear. From applied to

development, there is a transition area that is not clear. But when
we look at the spectrum, there are broad areas of the spectrum
that we can all agree are basic, applied, development and commer-
cialization. The common denominator through that whole spectrum
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is risk and reward. Where one draws the Hne in support is how
much risk is appropriate for the Federal Government versus pri-

vate enterprise, and how should the reward stream be shared.
Mr. ROHRABACHER. What we come down to today—I am sorry

you were not here for the earlier panel, but it seems to me that
the Department of Energy has presented us a budget that, as I

complained earlier, did not prioritize and did not give us direction
of where we should cut.

If you take a look, the DOE in our area of jurisdiction has asked
for more money, and if you take a look at why they are asking for
more money, it is because they have increased programs that, you
know it, when you see it; it has crossed the line. They are talking
about becoming deeply involved in commercialization of technology
rather than in basic technology.
When we do that, do we not take away from basic research? Are

we not taking away from a pool of money

—

Mr. Gottlieb. Certainly, it is a zero-sum gain. Adding money to

one portion of the spectrum, detracts from the other. However,
when one looks at the benefits that are going to accrue to the Na-
tion at large, the benefits from commercialization are here and now
and can accrue today, whereas in long-term research, it accrues in

the future. One simply has to create a portfolio that has balance
between near-term rewards and long-term rewards and that per-
haps is the guiding principle.

Mr. RoHRABACHER. I noted your concern that the phase out of
certain projects after a certain amount of money has already been
invested, that it is not wise to phase out different programs that
are just on the verge of completion.
Mr. Gottlieb. That are successful and have a high probability

of benefits, yes.

Mr. ROHRABACHER. I heard that. Mr. Blue, suggests that that re-

fers to one of his programs that he is deeply involved in. We are
going to adjourn in a moment—Dr. Holt.

Mr. Holt. For the Committee, there is a model in place and it

is in the Federal acquisition regulation which is part 31, that de-

fines internal research and development, which is the partnership
that Mr. Bartlett talked about that is in place today so that compa-
nies can do research and development internally. And that is

counted to their overhead, which is judged okay to do that. In that,

there are definitions.

Basic research has a definition, so does development, so does ap-
plied, and so does the fourth category, which is called "other." So
I would recommend that you look at that, because there are some
very fine definitions in the community, and as Mr. Bartlett put it,

maybe that needs to be expanded on because there is a model that
exists.

Mr. RoHRABACHER. I told my staff to note exactly what you just
said and I will look to those definitions.

I think this has been a very worthwhile hearing today. I appre-
ciate all of your testimony.

I think earlier today we heard some—we heard the Administra-
tion justify their requests, and we also had a chance to examine
that ourselves, and that was beneficial. I am disappointed, I will
say for the umpteenth time, that the Administration did not take
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seriously this Congress' admonitions that we plan to take the bal-

anced budget seriously and that they did not more fully participate
in the process.

I think that we did, however, receive a lot of information and I

certainly benefited from it. This is the first time I have chaired a
Subcommittee hearing, and I hope I will improve as time goes on,

just like your technology improves as time goes on.

I think that even with decreasing government budgets, if we try

to approach things creatively and we try to prioritize what is worth
spending on and what can happen on its own in the private sector,

that the United States in the area energy and the environment will

move forward as a leader in energy and environment technology,
but we have to be responsible now in terms of how we spend our
money.

I was impressed with Mr. Blue, and especially with your last an-
swer relating this to the wind industry. If we had kept the wind
industry at the same level of competence that it had 10 years ago,

people wouldn't be looking at it as seriously as it is today. And I

am afraid there have been major impediments placed in the path
of improving our nuclear energy.
Mr. Blue, do you have suggestions for what can be the next step

for improving this development and permit mankind to benefit

greatly from not only production of energy but production of trit-

ium and the production of plutonium that you suggested?
So I want to thank everyone, the staff and my colleagues. It has

been a very educational experience today.

This committee is adjourned.
[Whereupon, at 2:15 p.m., the Committee was adjourned.]
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Subcommittee on Energy and Environment,
Washington, D. C.

The Subcommittee met, pursuEint to call, at 9:40 a.m. in Room
2318 of the Rayburn House Office Building, the Honorable Dana
Rohrabacher, Chairman of the Subcommittee, presiding.
Mr. Rohrabacher. I call this hearing of the Energy and Envi-

ronment Subcommittee to order.

Today, we will hear testimony on a critical portion of the Depart-
ment of Energy's budget request for fiscal year 1996.
The Office of Energy Research is requesting $2.75 billion for pro-

grams ranging from biological research to fusion energy, high en-
ergy physics, and basic scientific research.
This represents a $110 million increase over the level spent in

fiscal year 1995.
This office also has oversight over the Department of Energy's

multi-program laboratories.

We have with us Dr. Martha Krebs, Director of Energy Research
for the Department of Energy.

Dr. Krebs, you've not been at this hearing earlier this week, so
for your benefit, I will restate our objectives.

The Department of Energy's programs under our jurisdiction ba-
sically they're asking for a $250 million increase in their spending
levels over the spending levels of 1995. Although we don't know
what our budget targets are yet, we know they will below the 1995
levels.

And although your budget request represents only a slight in-

crease over 1996, new commitments in this year's budget rep-

resents billions of dollars of future spending.
I would ask you to consider, as you go through your testimony

and as we talk today, what your priorities are, and I hope to hear
from you what your priorities are, both priorities for what should
be spent, and also your lowest priorities of the area that comes
under your authority.
We must make tough decisions and we should be acting together,

and we have to do that if we're going to be balancing the budget.
One program I'm sure you will address is fusion energy and we

will hear additional testimony later on about this program.
For 44 years, efforts have been underway to overcome the bar-

riers to producing fusion energy. We must decide if the modest suc-

(435)
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cess shown for the bilHons of dollars spent is worth billions of more
that will be required to continue this program over the next 30
years, if that's what it's going to take.

I have not prejudged individual programs, but as you can see,

we're in the midst of making tough decisions and this Committee
and this Subcommittee is ready to make those decisions.

Now, at this point, I would ask my Ranking Member, Mr. Hayes,
to make any comments that he'd like. He's not here as of yet.

This reminds me a little bit of when I first came to Washington,
D.C. I'm a Californian, as you all know, and I came here in 1981
with Ronald Reagan, and there was a snow storm shortly after we
came to Washington.
And Ronald Reagan, of course, living in the White House and

working in the White House, was able to get to his office, and he
called up the Director of Personnel Management and, this major
snow storm, and the fellow told him, he said, Mr. President, only
a third of all federal workers have made it to their office today, but
I can assure you that the Federal Government is functioning just
as normal.

[Laughter.]
Mr. ROHRABACHER. That caused me some reason to think, when

I heard that story, so today we're going to be discussing whether
or not we need all the money in the budgets, and whether or not
on snowy days, we can get our job done, and maybe with the same
number of personnel on sunny days. So with that, I don't think

—

maybe we'll hold off for a second or two. Do my colleagues have any
opening statement that you'd like to make?

[No response.]
Mr. ROHRABACHER. All right. Well, we'll just go right into you,

Dr. Krebs. Please feel free. Then hopefully when Mr. Hayes gets
here, we'll give him some time to have some observations of his

own.
Thank you very much.

STATEMENT OF DR. MARTHA A. KREBS, DIRECTOR, OFFICE OF
ENERGY RESEARCH, U.S. DEPARTMENT OF ENERGY, WASH-
INGTON, D.C.

Dr. Krebs. Mr. Chairman, Members of the Subcommittee, it's a
pleasure to be here this morning.

I think one of the things that I can comfortably say about this

budget is that most of it is spent outside of Washington, so it's

probably not hindered by the snow storm, either now or in the
past.

I'm really pleased to be here this morning to talk to you about
the Office of Energy Research budget in these difficult budget
times.

I'll try to speak relatively briefly, but I do want to have this op-

portunity, since we have new Members, to give a sense of what
these programs are about.

First of all, the Office of Energy Research represents and makes,
on behalf of the Department of Energy and the United States pub-
lic, the basic research investment for the Department.

It builds knowledge and skills that support the energy and envi-

ronmental missions of the Department of Energy. It also carries
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out basic research on what one could consider the grand challenge
questions. What are the origins of energy and matter?

If I have a long-range vision of what this basic research is in-

tended to contribute to, I need to move us towards the middle of

the next century where we have, as a result of the basic research
investments, a set of energy technology choices that support eco-

nomic growth and productivity, that lead to improved human
health and the environment as a consequence of appropriate energy
technology choices. And that will affect not only how we work here
in the United States but could have some impact, as well, with our
neighbors abroad.

In addition, we will have provided for a set of knowledge and
skills in a group of people that responds and takes advantage of
the talent and skills of all those people not only in the scientific

and engineering community, but also for those who need to use
science and technology in the work place in innovative and produc-
tive ways. So from my point of view, we're not just talking about
scientists and engineers.

In terms of implementing that vision, both in the past and in the
present, we have, in the Department of Energy's Office of Energy
Research, invested in basic knowledge for energy, for example, in

materials, chemical sciences, earth sciences, and scientific comput-
ing.

We have invested in understanding how the different energy
technologies and choices of materials and processes impact our
health and environment. That's why we invest in cellular and mo-
lecular biology, in atmospheric science, why we have the human ge-

nome and global climate research programs.
And then, too, we also invest, as I said, in grand challenge prob-

lems associated with understanding the world we live in, the fun-
damentals, the origins of the world we live in, and that's high en-
ergy and nuclear physics.

Within the Office of Energy Research, we achieve or we manage
these investments by choosing multidisciplinary teams at both na-
tional laboratories and in universities.

We invest in unique national facilities, scientific facilities at lab-

oratories, in industry, and in universities.

We form partnerships, partnerships within the Department of
Energy because we collaborate with our colleagues in the other en-
ergy programs and in the environmental programs.
We form partnerships between laboratories and universities, be-

tween laboratories sind industry. We form international partner-
ships, especially in the programs that are really moving towards
extra large facilities, if you will, as in high energy physics and fu-

sion.

And we use peer review. That's another major tool that makes
sure that we put these investments in the best people, the best
methods, working on the forefront problems.
Within the last year, I'd simply like to say that I believe these

programs and particularly the institutions and the investigators
have had some great successes.

Most recently, you probably heard about the experiments that
have been carried out by a collaboration of Los Alamos scientists
and university scientists to indicate that there may be neutrino
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mass which could have an impact on how we understand the be-
havior of the sun as well as the behavior of the universe in large
scale.

We also have strong evidence for the top quark in the last year,

as discovered at Fermilab. And Dr. John Peoples is here and you
may want to ask him about that.

In addition, we've established several world records in an inter-

national sense with respect to the performance of recovery of en-
ergy from Tokamak fusion machines.
And within the human genome program, we've made tremendous

contributions to the discovery of the genes for breast and colon can-
cer, without which the technology developed in the Department of

Energy's laboratories—these discoveries would have been delayed.
Energy Research, switching now to the budget, and very brief, I

think what I would like you to remember is that Energy Research
and it's programs is a major element of the nation's investment in

basic research.

If you compare the basic research investments across agencies,

and setting aside, to some extent, the investment in NIH, which is

where the investment in the biological sciences is predominantly
concentrated.

In the physical sciences, the investment of the Department of

Energy compares, is comparable to the National Science Founda-
tion and exceeds the investments in NASA and DOD, but is com-
parable to them.
And so I think it is important, when you think about the Energy

Research investment in basic research to see it in a complex of in-

vestments that the nation makes amongst different agencies.

In 1996, as the Chairman has stated, the budget for these pro-

grams totals about $2.75 billion. It's up about $90 or so million

from 1995.

The major elements of the increase and, to some extent, shifts

and changes within that budget, are the Science Facilities Initia-

tive which your second panel of laboratory directors will address,

and which I will introduce.

The second item is the issue of renewing the program in high en-

ergy and physics in the aftermath of the SSC termination.
And then some activities that I'd like to speak to that address

the knowledge and skill base associated with the energy and envi-

ronmental sciences that are in these programs.
Within the Science Facilities Initiative, essentially this board

over here of the United States, represents, if you can look at the
stars—well, this is different from what I'm talking about. This is

actually a representation of the DOE user community.
There are a set of 27 facilities in the DOE system located

throughout the country from the State of Washington, State of

California. You can see that the users are centered in the Bay Area
but that's because there are about four or five user facilities there,

but there's also a user facility at General Atomics in the San Diego
area.

There are several facilities in the Chicago area, in Tennessee,
and laboratories, Brookhaven, on the East Coast, as well as the
Bates Accelerator Facility, for example, in Massachusetts.
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The pins on this map represent the users and the institutions of

the users at these facihties. You can see they cover all of the states.

There are about 600 pins on this map. About 270 are universities,

about 260, I think, are industries.

At the universities overall, amongst all of these institutions,

there are approximately 15,000 users. And we have, each of these
facilities has what's called the Program Advisory Committee to

serve as a peer review process on the quality and interest of the
proposals that could use these machines.
And as of now, we have perhaps two to three times as many ac-

ceptable projects as can be accommodated by the time that these
facilities can operate.

What we have done is to put funding into Basic Energy Sciences
as well as High Energy and Nuclear Physics to assure that these
facilities can operate longer.

We upgrade through a variety of means. We upgrade the detec-

tors and capabilities of these facilities. And one-fifth of the funding
is available for new research to be carried out by users at these fa-

cilities.

So this is not simply something that is running these machines
longer. It is improving capability and responding to the opportuni-
ties for science that are proposed.
The way I like to think about this is this initiative will provide

more time, support more users, and result in more science and
more basic research that meets the tests and needs of the energy
and environmental missions but also supports a broad base of

users who may be supported by other agencies.

This is not just something that is contained simply within the
Department of Energy's missions.
These facilities, we believe that this initiative will allow the

numbers of users to grow from about 15,000 to somewhere between
19 and 20, so we're going to accommodate considerably more users
than we have in the past.

We believe these facilities promote interdisciplinary collaboration

and inter-institutional collaborations.

On the other board over there is a picture of the floor of the Na-
tional Synchrotron Light Source at Brookhaven National Labora-
tories. You can see that it's really quite crowded.
And at any given time, there are about 250 users on that floor.

Some of them come from universities, some from industry. They
are right next door to each other.

Some of them are doing biology, some of them are doing material
science. They are right next door to each other.

They have the opportunity to understand where the frontiers of

science are in different fields, what's important to different parts
of the scientific performing community and what the possible im-
pacts of basic science questions might be to practical concerns.
And so I think it's this kind of collaboration that this initiative

will support.
With respect to the second item, renewing High Energy Physics

in the aftermath of SSC termination.
As you know, in October of '93, the Congress voted to terminate

the SSC. We have been closing down that facility in Texas.
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At the same time, the Secretary convened a subpanel of the High
Energy Physics Advisory Panel, Chaired by Sid Drell, Deputy Di-
rector of the Stanford Linear Accelerator Center.
They recommended a modest program where the program would

be increased by $50 million for three years, '96, '97, '98, and infla-

tion, and we're maintaining the level of effort in that program as
well, so you've got 50 plus inflation. And after that, it would drop
back, that that $50 million would no longer be there.

We have been able, in this budget, to acknowledge the rec-

ommendations of the Drell Subpanel. And we see, as the elements
of that program, are in the near term, in the next few years, by
operating Fermi and the Stanford Linear Accelerator and the Alter-

nating Gradient Synchrotron at Brookhaven, we will be able to pro-
vide to the users and that means more science.

It also means to me, an ability to acknowledge and support par-
ticularly the young people who came into the field drawn by the
SSC. And these are young people both at the level of graduate stu-

dents post-doctorates, young faculty, and I believe that in particu-

lar, this activity over the next few years is going to be important
in terms of keeping them at the edge, allowing them to make their

career, and making them present when we're going out the next
step towards the fi-ontier.

Beyond the next few years, we are making an investment in en-

hanced capability, if you will, at Fermilab through the upgrade of

its Main Injector, through the construction of the B-factory at Stan-
ford that will allow us to explore new regimes of science with these
users.

And then of course, beyond the year about 2004, 2005, we are
looking forward to an international collaboration with CERN in Eu-
rope to take advantage of the capabilities and to keep our commu-
nity at the fi'ontier of this exciting field which has contributed both
a tremendous amount of knowledge but has gained us significant

recognition in the international community in terms of prizes and
other things, but also is, in a sense, part of why we are recognized
and respected for our investment in basic research in this country.

Let me move on to a few other items, now under the area of what
I call the knowledge and skill base for our energy and environ-
mental missions.
We have a number of new initiatives that allow us to begin to

build the knowledge base for a set of, for fundamental understand-
ing that will allow us to make choices in the future about energy
technologies that both allow us to grow and yet are careful about
the environment.
And we will do this in collaborations between the national lab-

oratories, the universities, and industry.

We will maintain our investment in global climate research and
in the area of fusion. We are making—this budget includes a pro-

posal for the construction of the Tokamak Physics Experiment as
well as activities for the ITER.

In neutron scattering, as you probably know, we have shelved
the effort on the advanced neutron source, recognizing the cost bur-
den of that project.

And we are beginning a design and research effort at Oak Ridge
National Laboratory to explore providing for the neutron scattering
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needs of the Department and the opportunities for science with a
spallation neutron source.

Finally, we are also continuing to maintain our investment in the
human genome program which, as I said, have led to new discov-
eries with respect to breast and colon cancer genes just in the last
year, but also I believe will change the way the biological commu-
nity can ask questions about living systems. I'd be happy to take
questions.

[The prepared statement of Dr. Krebs follows:]
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Mr. Chairman and Members of the Subcommittee:

I am pleased to be here today to present the Fiscal Year (FY) 1996 budget
request for the programs supported by the Office of Energy Research. These
programs are: Basic Energy Sciences, Fusion Energy, Biological and
Environmental Research, High Energy Physics, Nuclear Physics, Laboratory
Technology Transfer, Energy Research Analyses, Multiprogram Energy
Laboratories-Facilities Support, and supporting program direction. Before
going into the specifics of our request for these programs, I want to provide
a broader national context for the work that we do.

Our Perspective

Over the past two decades, there has been a steady change in how technological
developments are introduced into the national economy. Not very long ago,
they evolved with little relationship to their environmental implications. It
was enough that they worked. Today we take a more integrated approach.
Technology development is linked to the environmental considerations that are
altering the very way in which we do business as a Nation. From auto
emissions and greenhouse gases to clean water and radioactive waste cleanup,
we, as a Nation, have become increasingly sensitive to the economic and
environmental implications of what we do technologically. By stressing the
interrelationship of the economy, the environment, and technology, we ensure a
more rapid industrial development cycle because what we develop is then more
likely to be environmentally benign and widely accepted. One of the main
missions of the Office of Energy Research is to conduct programs which provide
the science that triggers and drives such appropriate technological
development. We carry out this mission through programs focused on basic
research that provide the foundation for technical advancement and through
partnerships with universities, national laboratories, and industries across
the Nation. And we emphasize research that: maintains our world leadership
in science, math, and engineering; supports the Department's energy and
environmental missions; and promotes technology transfer through partnerships
with industry.

The programs of the Office of Energy Research span five focus areas, namely:

• Knowledge and Skills for the Department's Energy and Environmental
Business Lines which also have much broader implications for the Nation's
echnology competitiveness. The Office of Energy Research programs in
Basic Energy Sciences, Biological and Environmental Research, and Fusion
Energy are in this area.

• Fundamental Research in Energy and Matter that advances knowledge for
future technologies and helps maintain U.S. world leadership In science.
The High Energy and Nuclear Physics programs are clearly in this category.

• Construction and Operation of Ma.ior Experiments and User Facilities to
produce advanced research tools needed for forefront research. They
include accelerators for high energy and nuclear physics research, neutron
sources, magnetic fusion facilities, and synchrotron light sources.

88-393 95-15
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• Technoloq^y Research in partnership with industry that addresses industry-
driven economic opportunities while supporting the Department's missions.
Our Laboratory Technology Transfer program. Cooperative Research and
Development Agreements (CRADAs), and other partnership arrangements with
industry and with the Department's technology programs make up this
category.

• Education activities that provide high-quality, timely, scientific and
technical information services and education assistance to a wide range of
customers to enable the Department to contribute to the welfare of the
Nation. The Office of Energy Research conducts a number of science
education-related programs which are inherent in our research programs.
These efforts include support for nationally competitive graduate and
postdoctoral research fellowships, direct funding of universities, and the
provision of scientific user facilities where professors and students
conduct their experiments.

Implementing Our Programs

In large measure, the Office of Energy Research's programs are carried out at
universities and national laboratories. The Office has a special role in

ensuring the vitality and responsiveness of these institutions. Our interest
and commitment to universities is tied to their responsibilities for the next
generation of scientists and engineers. They bring the best and the brightest
to bear on the Department's programs and make the creative enthusiasm of youth
available to investigate and solve national problems.

The national laboratories, with their multidisciplinary scientific teams,
carry out large-scale coordinated research for the Department in such areas as

global climate change, energy conversion, advanced materials, human genome,
high energy and nuclear physics, and others. They have made major
contributions in the past -- among them the definition and early development
of the entire field of nuclear medicine and almost as broad an influence on
large scale, high speed computing and interactive computing -- and are viewed
as a special resource for the future. The basic science investment in unique
facilities and scientific teams at the laboratories enables them to address
the broad cross-disciplinary problems of interest to industry and the Nation.

Science Facilities Initiative

The Department of Energy operates many large, state-of-the-art basic
research facilities used for specialized energy, environmental, medical,
genome, physics and industrial research. Such facilities include high
energy and nuclear physics accelerators, neutron and synchrotron light
sources, supercomputer centers, and smaller facilities such as electron
microscopy centers. I am particularly proud of this aspect of our program
for it not only sets us apart from the other Federal agencies that support
science, it ensures that our Nation will maintain its world leadership
across a multitude of scientific disciplines. I am committed to supporting
the best scientists in the world at our first-rate facilities, to managing
these facilities in an efficient, cost-effective way consistent with all
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matters of environmental compliance, and to measure ourselves continuously,

as we have in the past, by peer review of our product and our performance.

About 15,000 Industry, university and government-sponsored scientists
conduct unique, cutting-edge experiments at the Department's basic research
facilities each year. The light sources alone are used by about
4,000 researchers annually for basic research in such important areas as

polymers, alloys, semiconductors, superconductors, magnetic materials,
structural biology, and pharmaceuticals. In many of these research areas,

U.S. industry relies heavily upon the Department's facilities to conduct
experiments that would otherwise be too expensive, or even impossible, to

carry out in the United States. The demand for operating time at our basic
research facilities has Increased dramatically and in most cases has
exceeded availability by a factor of two to three. Funding limitations have

restricted operating time at these facilities and have prevented us from
meeting the Increased demand. As a result, most of the Department's
research facilities are currently underutilized.

The FY 1996 budget recognizes the importance of these facilities and the

need to reverse these trends by supporting a $100 million Science Facilities
Initiative ($60 million in Basic Energy Sciences, $25 million in Nuclear
Physics, and $15 million in High Energy Physics). Approximately 20 percent
of Initiative funds will be provided directly to user groups through
competitively awarded grants. This Initiative, affecting 23 user facilities
nationwide, will Increase the number of users at many of our facilities by
about 30 percent and will make good, in part, on the President's commitment,
articulated in Science in the National Interest , to make investment in

science and its Infrastructure a top priority.

Renewing High Energy and Nuclear Physics

As the Subcommittee knows, the Department of Energy Is the primary funder of
high energy and nuclear physics in the country. Part of this is historical,
related to the origins of these programs in the Atomic Energy Commission,
but most of it is related today to the fact that the Department is the
world's acknowledged leader in this forefront area of physics, and in the
design, construction, and operation of the kinds of facilities that are
needed to pursue this research. In particular, scientists supported by our
High Energy Physics program in the past year have obtained experimental
evidence for the existence of the "top quark," providing verification of the

Standard Model, a greatly simplified picture of the physical world at its

most fundamental level. Continuing U.S. leadership of this sort over the
next several decades will require continued investment in national and
International research. On the domestic front, the Department Is providing
a funding Increase that reflects the recommendation of the High Energy
Physics Advisory Panel. This Increase, planned for a three year period
beginning in FY 1996, will permit an approximately 30 percent increase in

operating time at high energy physics facilities compared to FY 1995 levels.
It is clear that research user facilities are currently underutilized,
primarily because of budget stringencies and the necessity to balance
funding between facility operations and research. It will also allow the

Department to complete both the Fermi National Accelerator Laboratory
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(Fermilab) Main Injector and the Stanford Linear Accelerator Center (SLAC)

B-factory upgrades, thus maintaining these laboratories as world-class
facilities. On the international front, the Department is considering a

U.S. coinnitment to cooperation with European physicists on the proposed
Large Hadron Collider at the CERN Laboratory in Switzerland. Cooperation on

the Large Hadron Collider will ensure that U.S. researchers have access to

new scientific regimes after the turn of the century.

In the nuclear physics program, construction will continue at Brookhaven
National Laboratory on the Relativistic Heavy Ion Collider, while the
Continuous Electron Beam Accelerator Facility (CEBAF) in Newport News,
Virginia, will begin full scale operation in FY 1996. Designed to probe the
quark structure of matter, CEBAF is already generating intense interest from
the scientific community. Users from a community of one thousand scientists
in 200 research institutions have already scheduled the first three years of
experimental time on the machine.

Fundamental Knowledge and Skills for Energy and the Environment

Basic Energy Sciences and the Environment

The Basic Energy Sciences program and the Environmental component of our
Biological and Environmental Research Program have also contributed
significantly to the Department's mission over the past year by finding
new and improved ways to conserve resources, control pollution, reduce
waste in manufacturing processes, understand and predict the impacts of
global climate change, and develop innovative approaches to waste cleanup.

The following are just a few of the noteworthy accomplishments which
demonstrate the impact of these programs; they are representative of the
type of research that will benefit from the Science Facilities Initiative.

• Scientists at the Department's Ames Laboratory have developed a lead-
free solder having substantial environmental benefits. The discovery
of the new solder alloy, based on tin, silver, and copper, eliminates
the hazard of exposure to lead-containing vapor in industrial
soldering. Johnson Manufacturing, Inc., of Princeton, Iowa, an ingot
and wire manufacturer for the electronics industry, recently licensed
the Ames lead-free solder technology. Performance tests indicate the
new material forms strong joints suitable for major electronic circiit
manufacturing operations such as those used by the automobile
industry.

• Years of research into the theory of alloys, supported by the
Department, paid off again in 1994, when scientists at the California
Institute of Technology discovered a new set of metallic glasses that
could be produced in "ingot" sizes. Metals with glass-like properties
have always been known to have corrosion resistance superior to other,
more conventional, metallic structures, with reduced friction and
improved wear, but could never be produced in bulk. This development
offers a more economical way to produce complex metallic shapes with
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little waste using manufacturing practices such as near-net-shape
forming and injection molding. Comnercial applications range from
corrosion-resistant car parts to high-precision components for
airplanes.

• It will soon be easier to rid groundwater and mixed waste streams of
toxic metals such as cadmium, mercury, and lead by passing the
contaminated liquids through a new resin discovered at Argonne
National Laboratory. The resin exchanges harmless substances for the
heavy metals. Dubbed 'Diphonix,' the resin is a versatile polymer
with a broad range of capabilities that also exhibits a marked
affinity for radioactive metal ions. A company established in 1990,
ElChroM Industries, Inc., is commercializing the resin for a variety
of cleanup applications.

• Advances in 'massively parallel" supercomputing have enabled
scientists to better simulate climate change. Researchers at the Los
Alamos National Laboratory, the National Center for Atmospheric
Research, and the Naval Postgraduate School are completing development
of the first integrated model that couples ocean circulation to state-
of-the-science atmospheric models, providing real confidence for the
first time that accurate climate change predictions are possible. In

addition, we have deployed the first Atmospheric Radiation Measurement
(ARM) site, the first of three such sites planned for deployment by
1997 that will make possible the systematic compilation of a reliable
global climate data base.

Improving Our Health

Progress in biotechnology translates into more products and processes of
potential economic and social benefit to the Nation than probably any
other scientific discipline. The Department sponsors an active program of
such research that traces Its origins back to the mid-1940' s when
legislation directed the Atomic Energy Commission to explore the
utilization of radioactive materials for medical and health purposes.
Beginning in the 1970's, legislation empowered the Department and its
predecessor agencies to support environmental, physical, and safety
research related to the development of energy resources and their
utilization. As a result of implementing these legislative mandates, the
Department, through the Office of Energy Research, has established and
maintained a world leadership role in these areas of science. As partial
evidence, I offer the Subcommittee the following examples:

• Our scientists at Pacific Northwest Laboratory have successfully
mimicked the bond between living bone and medical Implant materials,
such as titanium and metal alloys, and as a result, developed coatings
that have increased the interlocking between the implant surface and
growing bone. Current Implant materials may fail after only a few
years of use; the new coatings are expected to last significantly
longer. If so, they would not only reduce the cost of producing
medical implants, a $100 million dollar per year industry, they would
also improve the quality of health care. An estimated 500,000
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patients receive hip implants and knee replacements each year in the

United States.

. Scientists at Lawrence Berkeley Laboratory have demonstrated the
importance of a cell's microenvironment on the development of normal

breast tissue and breast cancer. This research has led to the
development of a rapid cell culture assay to distinguish normal human
breast cells from their malignant counterparts.

• Human Genome program resources and technologies are speeding the
discovery, characterization, and isolation of disease genes. For

example. Department of Energy- funded research at Brookhaven National
Laboratory, the Eleanor Roosevelt Institute for Cancer Research, and

the California Institute of Technology had direct roles in the recent
isolation of a DNA repair gene that may be responsible for up to

fifteen percent of all colon cancers and another gene, BRCA-1, that
contributes to susceptibility to breast cancer in some women.

• Microbial genome research utilizes technologies, developed in the

human genome program, to characterize and engineer the genome of
microorganisms to treat and minimize process wastes from key

industries. The structural biology program, in conjunction with the
genome studies and the computational biology program, contributes the

resources and technology to reengineer important biomolecules for use

in waste remediation, environmental cleanup, drug development, and
industrial catalysis.

• Scientists performing medical applications research continue to

advance the development of new radiopharmaceuticals through programs
that design, synthesize, and label biologically active molecules.
These molecules serve as medical probes for imaging by such diagnostic
systems as Positron Emission Tomography (PET) and Single Photon
Emission Computerized Tomography (SPECT), thereby helping to diagnose
disorders and monitor effectiveness of a wide variety of treatment
protocols. For example, research sponsored at the University of
Michigan has yielded a radiopharmaceutical, approved by the U.S. Food

and Drug Administration, for diagnosis and treatment of neuroblastoma,
a deadly type of cancer in children. Technology which has evolved
from the Department's nuclear medicine program is now being used in

more than 100 million diagnostic and therapeutic procedures performed
annually.

Harnessing Information Technology

Research at our laboratories on advanced computing and advanced
mathematical techniques led to the development of today's supercomputers
and spawned a major new industry which has penetrated most major U.S.

industrial sectors. High performance computing and communications are

important parts of the Administration's effort to promote the development
and use of the national information infrastructure. Significant
achievements in the past two years include the development of innovative
software that reduces automobile crash test analyses from one month to one
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day and the 'parallel virtual machine' concept that links hundreds of

workstations together in an efficient problem-solving environment that has

been adopted by industry to attack otherwise intractable computational
problems. In addition, the award to U.S. Sprint of a $25 million contract

from the Department's Lawrence Livermore National Laboratory helped

demonstrate a new communications technology that enables a dramatic

increase in the ability of a network to transfer the massive amounts of

data that characterize many of today's multimedia computer applications.

It is reported that Sprint is prepared to invest $500 million in this

technology, speeding up by two years the industry timetable for reducing

it to commercial practice.

The FY 1996 program promotes the integration of these and other successes

with communication protocols, languages, and other tools to produce a

totally new research environment, one that allows geographically
distributed investigators to interact with remote facilities as a seamless
part of their working world, and one that allows "virtual laboratories"
for more effective operation as recommended by the Galvin Commission
report findings. These developments will eventually transform science
education by linking every classroom around the country to libraries,

databases, museums, and even to our national laboratories so that students

and teachers can participate in real time on real experiments with working

researchers.

Future Neutron Sources

Because of the high cost of the Advanced Neutron Source (ANS) and overall

budget constraints, no FY 1996 funds have been requested for the ANS.

Funds remaining in FY 1995 for ANS will be identified in a proposed
reprogramming request to the Congress. These funds will be used instead
to begin research, development and design for a spallation neutron source.

Such a facility would meet most of the Nation's needs for neutron
scattering research for less cost than the ANS. The Basic Energy Sciences
budget also contains $8 million for the conceptual design of the
spallation neutron source. This research and development effort will make
use of the best capabilities in the Department's laboratories, including
the Accelerator Production of Tritium (APT) project sponsored by Defense
Programs at Los Alamos National Laboratory.

Making Fusion Energy Possible

The fusion program has made steady progress toward the goal of developing
fusion as a source of electricity. The results from the program are at the
cutting edge of both science and technology. The scientific discipline of
plasma physics, for example, was established by the fusion program because it

was needed for fusion development. Plasma physics is now used in a variety of
other important areas such as understanding the near-earth space environment
and its effects on communications.

Progress in the past two years, in particular the achievement of record energy
production of 10.7 megawatts of fusion power in the Tokamak Fusion Test
Reactor, has significantly enhanced the prospects for demonstrating the
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scientific feasibility of fusion power. Extending this achievement to a

comnercial reality will require additional facilities. The FY 1996 budget
provides for design and engineering of the Tokamak Physics Experiment (TPX),
essential to the development of more efficient and economically attractive
commercial designs, and for the International Thermonuclear Experimental
Reactor (ITER). Design of ITER and consideration of its construction are
being done in an International partnership with Japan, the European Community,
and the Russian Federation. ITER would fully demonstrate the scientific and
technological feasibility of fusion. The President's Committee of Advisors on
Science and Technology (PCAST) is conducting a review of the Department's
fusion program, which should be completed this summer. Start of TPX
construction will await these PCAST recommendations.

Partnerships in Progress

University- Industry- Laboratory Partnerships

Our Laboratory Technology Transfer program has supported over
200 Cooperative Research and Development Agreements (CRADAs) with industry
in the past two years and we have over 800 documented collaborations with
industry across all sectors of the economy. Notable examples are:

• the Complex Carbohydrates Center at the University of Georgia,
Initiated with Energy Research funding, where complex chemical
structures have been analyzed for over 135 corporations. Several new
firms are being established based on the knowledge and techniques
emerging from this Center;

. the AMTEX^" Partnership with the U.S. textile industry that is

strengthening America's global competitiveness through technology
development and deployment. Based on progress to date In this
program, there Is a reasonable prospect for recapturing up to 50
percent of business lost to Imports over past decades, resulting in

the creation of 250,000 jobs in the next 10 years;

• the Partnership for New Generation Vehicles (PNGV), led by the
Department of Commerce, which includes CRADAs sponsored by the Offices
of Energy Research, Energy Efficiency and Renewable Energy, and
Defense Programs. For example, this program is developing new
computer models of combustion that will allow confident predictions of
emissions from advanced automotive designs; and

• a cooperative program involving the Offices of Energy Research,
Defense Programs, and Fossil Energy in support of the Administration's
Advanced Computation Technology Initiative, utilizing CRADAs with
industry that will Increase domestic oil and gas production and make
more efficient use of these scarce resources.

Small Business Innovation Research

The Office of Energy Research contributes to the Nation's industrial
competitiveness through its management of the Small Business Innovation
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Research (SBIR) and the Sma,!! Business Technology Transfer (STTR) programs
for the Department of Energy. These programs are mandated by Public Law
102-564, which requires tKFederal agencies, including the Department of
Energy, to set aside a -percentage of their extramural research and
development budgets (2.0 percent in FY 1996 for SBIR and 0.1 percent for
STTR) to fund innovative research and development projects from small
businesses. Now. in its thirteenth year, the SBIR program fosters the
conversion of that research and development into valuable new technology
of economic benefit to the Nation.

Under Energy Research's stewardship, the Department's SBIR program
continues to be one of the most successful SBIR programs in the Federal
government. The Department's unique Commercialization Assistance Program
has helped SBIR companies commercialize the results of their research.
Projects completed between 1986 and 1990 have already generated over
$260 million for the commercialization of their products and processes,
substantially more than the $150 million in funding provided by the SBIR
program for these projects.

These remarks conclude my overview of the Office of Energy Research's
programs, our accomplishments, our hopes for the future, and our belief that
these programs are among the very best in the world because they have been
generously and unstintingly supported and defended by this Subcommittee and
its predecessors over almost half a century.

I would now like to discuss the FY 1996 budget request for our programs, which
is included under the two appropriations shown in Table 1. The total FY 1995
budget request is about $2.8 billion. I will first discuss those programs
which are in the Energy Supply Research and Development appropriation,
followed by those in the General Science and Research appropriation.

BASIC ENERGY SCIENCES

The Basic Energy Sciences (BES) program provides science and engineering
research that helps enable the Department of Energy's (DOE's) technology
development programs succeed in their missions. By expanding the Nation's
scientific and technical knowledge base and facilitating its transfer to DOE's
energy technology programs and U.S. industry, the BES program invests in our
country's immediate and long-term prosperity. The BES budget request includes
$60 million of the $100 million Science Facilities Initiative. The BES
program annually funds over 1,400 research projects across a broad spectrum of
scientific disciplines at approximately 200 U.S. universities, DOE
laboratories, and industrial institutions. These projects support about
4,000 professors, postdoctoral fellows, and graduate students at universities,
and nearly 2,000 full-time staff scientists at the laboratories. About a
quarter of the research funds goes directly to universities.

In addition to supporting research, the BES program also funds unique national
user facilities that are used by the private sector, universities, DOE, and
other government agencies. These facilities primarily include synchrotron
light sources and neutron sources that are made available to all qualified
scientists and engineers. The light sources and neutron sources are necessary
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to probe atomic and molecular structures and properties required to advance

the fields of naterials, medical, chemical, and biological science. Over

4,000 users, including hundreds of industrial scientists from about 100 U.S.

companies, were accommodated at the seven major BES scientific user facilities

in 1994. These facilities are: the National Synchrotron Light Source at

Brookhaven National Laboratory; the Advanced Light Source at Lawrence Berkeley

Laboratory; the Stanford Synchrotron Radiation Laboratory at the Stanford

Linear Accelerator Center; the Combustion Research Facility at Sandia National

Laboratories-Li vermore; the High Flux Isotope Reactor at Oak Ridge National

Laboratory; the High Flux Beam Reactor at Brookhaven; and the Intense Pulsed

Neutron Source at Argonne National Laboratory. The 6-7 GeV Synchrotron

Radiation Source at Argonne, a new facility that will provide a diagnostic

beam of radiation unsurpassed in intensity by any available source today, is

proceeding on schedule for completion in 1996. Many areas of modern science

require these major facilities to develop information not otherwise attainable

and, in general, only the Federal government can provide the necessary funds.

As such, these facilities are one of the most effective means of transferring

scientific information and technology from fundamental research to

application.

All BES research is of high scientific quality and also highly relevant to

current DOE missions and the Department's future success. Research in BES

originates from the scientific comnunity through proposals from universities,

government laboratories, and industry. BES provides broad guidance on

strategic directions obtained through working relationships with other DOE

programs, research workshops, and policy directives, to which the scientific
community responds with their best ideas. Researchers are encouraged to

pursue solutions to the most challenging and interesting problems which are

appropriate for the Department, and partnerships are formed with other DOE

programs to foster technology transfer. The BES program supports the
Department's Energy Resources missions in the areas of energy efficiency,
renewable energy resources, improved utilization of fossil fuels, reduced
environmental impacts of energy use, and future fusion energy sources. In

support of the Environmental Quality missions of the Department, the BES
program provides fundamental understanding to help eliminate the risks posed
by past activities and prevent or minimize the environmental impact of
departmental actions. These approaches to basic research funding have led to

120 Cooperative Research and Development Agreements (CRADAs) which extend the

basic research to applications and development. In addition, partnerships
with the industrial sector involve over 700 other direct collaborations
between BES researchers and industrial researchers.

FY 1996 BASIC ENERGY SCIENCES BUDGET REQUEST

The FY 1996 budget request for Basic Energy Sciences is $811.4 million. The
request includes $730.0 million for Operating Expenses, $57.0 million for
Capital Equipment, and $24.4 million for Construction (Table 2). The
Operating Expenses request is distributed among seven subprograms. Materials
Sciences, Chemical Sciences, Applied Mathematical Sciences, Engineering and
Geosciences, Advanced Energy Projects, Energy Biosciences, and Program
Direction.

10
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The Materials Sciences subprogram supports materials research programs and
national user facilities that enable improvements in existing technologies or
the creation of new ones. This subprogram, for which $348.3 million is
requested in FY 1996, creates new knowledge of materials structures and
properties that is necessary for attacking scientific and technological
barriers to commercialization and identifying previously unknown problems that
must be addressed for emerging technologies and markets.

Materials sciences is an enabling technology. The performance parameters,
economics, environmental acceptability and safety of all energy generation,
conversion, transmission, and conservation technologies are limited by the
performance of materials. Materials research is also crucial to advanced
automotive technologies; the safe and reliable transport, containment and
storage of hazardous substances; and the minimization of wastes in the
synthesis and processing of commercial materials. Research in the Materials
Sciences subprogram is concerned with optimizing the behavior and performance
of materials for these technologies. This research seeks to understand the
synergistic relationship among the synthesis, processing, structure,
properties, and behavior of a diverse range of materials. The FY 1996 budget
request would support strategic basic research in such topics as aqueous and
galvanic corrosion, high temperature gaseous corrosion, neutron induced
irradiation damage, welding and joining, high rate and superplastic metal
forming, processing for high surface hardness, metallic glasses, solar
photovoltaics, high temperature structural ceramics and ceramic matrix
composites, solid ceramic electrolytes for batteries and fuel cells, and
non-destructive evaluation and early warning of impending materials failure.
The subprogram is also a major supporter of basic research in high temperature
superconductivity, magnetic materials, high temperature alloys and the
synthesis, processing, and performance of materials in systems to optimize
safety and minimize environmental hazards, wastes, and risks. The Materials
Sciences request also provides for much of the funds for the operation of many
of the Basic Energy Sciences national user facilities identified earlier.

The Chemical Sciences subprogram, with a FY 1996 Operating Expenses request of
$181.6 million, investigates the atomic and molecular properties of matter and
the interactions of its components. Its objective is to expand our knowledge
in the various areas of chemistry and aligned scientific disciplines with the
goal of contributing to new or improved processes for developing and using
domestic energy resources. Chemical Sciences research ultimately affects such
areas as production of fuels and chemicals from coal and other carbonaceous
resources including biomass; environmental restoration and waste management;
and the efficient and safe utilization of energy sources. For example, this
subprogram will support research using specific catalysts to derive an array
of valuable chemicals and transportation fuels from natural gas. Similarly,
it will yield new fundamental information which will help improve the
conversion of coal to diverse valuable products ranging from high-octane fuel
to basic chemicals.

The success of the Department's long-term program in environmental restoration
will depend, in part, upon obtaining a fundamental molecular level
understanding of interactions between dissolved materials in aqueous systems

11
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and soil-type substrate surfaces. Chemical Sciences supports a multi-
disciplinary approach to studies of the dynamics of chemical reactions. These
studies will provide insights into the chemistry involved in combustion,
allowing development of more efficient and cleaner combustion systems while
elucidating fundamentals of chemical reactivity. In FY 1996, the research
program will emphasize areas relevant to combustion, catalysis, the
environment, waste management, advanced batteries for nonautomotive
applications, materials precursors, and atomic and plasma sciences. The
FY 1996 budget request also includes support for some of the major scientific
user facilities such as the Combustion Research Facility and the High Flux
Isotope Reactor.

The Applied Mathematical Sciences subprogram supports a spectrum of activities
ranging from fundamental, long-range mathematical and computational research
that underpins all of the Department's programs to the management and
operation of a leading edge information infrastructure. This subprogram, for
which $108.7 million of Operating Expenses is requested in FY 1996,
contributes to the multi-agency High Performance Computing and Communications
(HPCC) program, and advances all aspects of scientific computation. The
driving requirement for the HPCC program is to advance the fundamental
concepts and techniques which underpin all energy sciences and development.
On focus is to enable the solution of "grand challenge" problems in

computational science that have major scientific and economic impact, such as

the design of advanced materials or the understanding of combustion dynamics
and catalysis. The HPCC program will substantially expand and accelerate
development of a new generation of computing and communications technologies,
facilities, applications, and trained personnel. In fact, an important goal
of the HPCC initiative has been to encourage young men and women to pursue
careers in science and engineering and to participate in the computational
sciences in the U.S. The Applied Mathematical Sciences subprogram has made
significant contributions to achieving that goal by providing scholarships,
fellowships, and opportunities for postgraduate students to participate in its

research activities, and by supporting some very innovative projects to
attract minorities and women into the sciences, to teach and assist teachers
in math and science education, and to develop new tools and curricula for
computational science education.

The FY 1996 budget request tor Applied Mathematical Sciences will also provide
for a few selected research and development activities required for a national
information infrastructure (Nil). A feasibility study has validated the merit
of a national information infrastructure application in energy demand and
supply management. The FY 1996 request will provide for funding application
prototypes in this area and those technologies that are critical to realizing
the benefits of energy demand management and other Nil applications. The
FY 1996 request will also provide for the upgrade of the advanced prototype
parallel computing systems at one of the High Performance Computing Research
Centers. In FY 1996, this subprogram will also begin an important project to
transition massively parallel computing systems from the research environment
into more production computing-oriented environments to help promote their
utility in the commercial sector. The request also provides for completion of
the first set of upgrades for the Energy Sciences Network, the first multi-
protocol, Internet-compatible, data communications network which provides the

12
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core connectivity and functionality to the energy research community. In

addition, this subprogram will conduct fundamental computational and computer
sciences research and development as part of the Department's participation in

the Advanced Computational Technology Initiative.

The Engineering and Geosciences subprogram has a FY 1996 Operating Expenses
request of $39.9 million. Research in engineering focuses on enriching
fundamental understanding of systems and processes that underlie current
engineering practices in energy technologies and provides the technical and
conceptual base for solving future problems. The FY 1996 request provides for
continuing fundamental engineering research, with emphasis on topics important
for energy production and use, as well as for meeting the Department's long-
term objectives for environmentally friendly industrial design and restoration
of the environment. Such topics include bioprocessing of fuels and energy-
related wastes; design of techniques to increase the service life of complex
energy- related structures; flow of oil, gas, and water through porous
materials similar to soil and rocks; and two phase flow in energy systems, for
instance, mixtures of oil and gas in pipelines. Work will also continue on
intelligent machines and intelligent controls contributing to increased
industrial productivity and improved handling of hazardous wastes.

Geosciences research emphasizes behavior and properties in the outer few
kilometers of the earth's crust. Geologic fluids such as oil, gas, geothermal
brines, magma-hydrothermal solutions, and water move within and interact with
these few kilometers of the crust. In Geosciences research, a number of
techniques, such as underground imaging, computer modeling, and experimental
simulation, are used to develop theories to explain the origin and development
of geologic structures and their interactions. Theories are then tested
directly by drilling, sampling, down-hole experiments, and additional surface-
based observations. The FY 1996 budget provides for sustaining research in
underground imaging, for scientific drilling, and for experimental studies of
the interactions of minerals and fluids with the crust, all areas of critical
importance to energy and environmental technologies. It also provides for
geophysical research and modeling which support the Advanced Computational
Technology Initiative.

The Advanced Energy Projects subprogram, with a FY 1996 Operating Expenses
request of $12.0 million, explores the feasibility of high-risk, energy-
related ideas that could lead to significant opportunities for the Nation's
energy future. These novel ideas are often catalyzed by a significant advance
in basic research. They often involve more than one scientific discipline and
are considered to be premature for consideration by the Department's
technology development programs. Research support is provided for about three
years to test each idea. After that, if the concept has sufficient promise,
it is expected to be in a position to attract follow-on funding from other
sources, which can include private funds. The FY 1996 request will maintain
the subprogram's present level of research effort in the Department's mission
areas by supporting strategic research such as exploring novel processes for
manufacturing high temperature superconducting magnets and developing new,
high-precision techniques for mapping oil and gas fields.

13
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The principal objective of the Energy Biosciences subprogram is to provide the
fundamental information and conceptual understanding necessary to develop
tomorrow's energy-related biotechnologies. The program emphasizes the
microbiological and botanical sciences in support of the Department's efforts
for the production of renewable fuels and chemicals, the microbial conversion
of biological resources into useful and novel products, and the development of
methods for the elimination or reduction of environmental pollutants. The
research focuses on the basic mechanisms affecting plant productivity,
conversion of biomass and other organic materials into fuels and chemicals by
microbial systems, and the ability of biological systems to replace energy-
intensive processes in an efficient and environmentally-friendly way. The
potential of these biotechnologies to dramatically impact future energy use
and production, as well as commercial activities, is high. The FY 1996
Operating Expenses request of $29.5 million will provide for the continuance
of the subprogram's support of research efforts to exploit, to the fullest
extent possible, the enormous potential of modern biotechnologies.

The Program Direction request for Basic Energy Sciences for FY 1996 is

$10.0 million. This request provides funds for the salaries, benefits,
travel, and other expenses related to 85 full-time equivalents required to

administer this program.

The Basic Energy Sciences Capital Equipment request for FY 1996 is

$57.0 million. These funds will permit Basic Energy Sciences-supported
researchers to have the necessary equipment needed to initiate and continue
advanced research, much of which involves experiments at extremes of
temperature and pressure. Reliable, precise measurements under these
conditions challenge the current state-of-the-art. Replacement and new
equipment funded under this request, which is essential to the continued
success of the program, includes such items as electron microscopes, neutron
spectrometers, molecular beam equipment, and computers for equipment control
and data analysis.

The FY 1996 Construction request of $24.4 million (Table 3) includes
$3.2 million to complete construction of the 6-7 GeV Synchrotron Radiation
Source at Argonne National Laboratory (also referred to as the Advanced Photon
Source) and $2.0 million for the Combustion Research Facility, Phase II, at
Sandia-Livermore. It also includes $12.9 million for Accelerator and Reactor
Improvements Projects and $6.3 million for General Plant Projects. Each of
these latter two categories is comprised of smaller projects which are
necessary to maintain plant and facilitiec at several DOE laboratories. The
projects include a wide spectrum of improvements necessary to maintain
property and protect personnel and to modify existing scientific facilities to
allow the most cost-effective utilization of their technical capabilities.

ADVANCED NEUTRON SOURCE

As indicated earlier, because of increasing constraints on the budget and the
high cost of the Advanced Neutron Source (ANS), no FY 1996 funds will be
requested for the ANS. To accommodate the needs of the Nation for neutron
scattering, the Administration will propose to reprogram funds remaining after
ANS termination in FY 1995 to support the initiation of research, development,
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and conceptual design for a spallation neutron source. Part of this effort
will include an environmental review with Oak Ridge National Laboratory as the
preferred site, but with alternative sites also being considered. The
spallation neutron source will meet most of the needs for neutron scattering
research for less cost than the ANS. The Basic Energy Sciences budget also
contains $8 million for the conceptual design of the spallation neutron
source. This research and development effort will make use of the best
capabilities in the Department's laboratories, including the Accelerator
Production of Tritium (APT) project sponsored by Defense Programs at Los
Alamos National Laboratory.

FUSION ENERGY

Fusion Energy offers the potential of an environmentally acceptable,
economically competitive energy source with a virtually unlimited and widely
available fuel supply. Growing world population, industrialization of the
developing countries, environmental degradation, concerns about the security
and availability of present fuels, and the need to replace existing electric
generating facilities led to the need for the development of fusion energy
technology to support sustainable development. Development of fusion energy
technology, however, requires a long-term commitment to a capital -cost-
intensive and high risk development program, making development of fusion by
the private sector impossible. Therefore, it is an appropriate role for the
Federal government to assume responsibility for the development of fusion
energy until the private sector can make reasonably Informed decisions on
whether and how to commercialize fusion.

In magnetic fusion, strong magnetic fields are used to confine the fusion
fuels, deuterium and tritium, which are heavy forms of hydrogen. The research
program is focused on how best to arrange the magnetic fields and how to heat,
fuel, and maintain the purity of the fuel. The majority of effort in magnetic
fusion research is focused on a donut-shaped device known as a "tokamak," the
name given to it by its Russian Inventors. The tokamak is the approach that,
after many years of research, is judged to have the best chance of being made
into a power plant. Recent experiments in the Tokamak Fusion Test Reactor
(TFTR) located at the Princeton Plasma Physics Laboratory (PPPL), have
produced over 10.7 million watts of fusion power for a fraction of a second.
This is a world record for the production of fusion power and it has provided
the first opportunity to study the phenomena associated with energy release in

the fusion device.

In inertial fusion, powerful beams of light or particles are used to heat and
compress a pellet of fuel on a time scale so fast that the pellet does not
have time to fly apart during the process. The research program is focused on
understanding the Interaction of these beams with the fuel pellet, and on the
development of efficient, reliable particle accelerators. The science of the
beam-pellet interaction is being carried out by the Office of Defense
Programs. The development of components for energy applications is being
carried out in the Office of Fusion Energy and is limited to a single area,
heavy ion accelerators, which is in its Initial stage of development.
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The Department has an established policy for the fusion program to conduct a

goal -oriented fusion energy development program that would have a

demonstration power plant operating by about 2025, and a commercial power
plant operating by about 2040. In addition, the Energy Policy Act of 1992

calls for the program to conduct a technology demonstration of the
practicability of conmercial fusion energy by 2010. The Department's policy
is based on a commitment to international collaboration throughout the

program.

Because of the magnitude of the funding requirements for the development of
fusion and because of the strategy to make major use of international
collaboration, it is essential to establish a national commitment to the

development of fusion energy in order to proceed effectively. To this end,

and consistent with a Congressional request included in the Energy and Water
Development Appropriation Conference Report for 1995, the President's
Committee of Advisors on Science and Technology (PCAST) will evaluate the
appropriate pace and direction of the fusion energy program. The fusion
program described here will be modified, if appropriate, based on that review.

This review is anticipated to be completed by the summer of 1995.

While the fusion program has made tremendous progress, there are still several

major technical issues that must be addressed. The current magnetic fusion
program strategy is focused on resolving these issues so that a tokamak
magnetic fusion power plant can be operated to demonstrate that fusion is an

economically competitive source of electricity. Four major activities have
been identified as necessary to accomplish this objective.

The first activity involves the need to understand the physics of igniting and

maintaining a 'burning" plasma in a fusion power plant. In addition, a

database for the design and operation of the components needed in a fusion
power plant must be developed. Each of the world's major fusion programs has

independently reached the conclusion that a large tokamak to address these
issues should be the next step in fusion development. To this end, the
European Community, Japan, the Russian Federation, and the U.S. have signed an

agreement to do the engineering design and appropriate research and
development for the International Thermonuclear Experimental Reactor (ITER).

I will come back to ITER in a moment.

The second activity involves the development of advanced materials that will

not become highly radioactive in a fusion power plant environment. The
international community has agreed that the development of advanced materials
requires the building of a materials testing facility that will produce an

intense beam of neutrons at energies typical of those in a fusion power plant.

The third activity is the development and testing of the component needed to

extract the energy from the fusion reactions in a manner that can be used to

generate electricity. This component, commonly referred to as the "blanket,"
also contains material that is converted to tritium, for additional fusion
fuel, when exposed to the neutrons from fusion reactions. This new fuel is

then recycled into the power plant to keep it operating. Several different
types of blankets would be tested in ITER after the completion of the work
required for the first activity I described.
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The fourth activity addresses the need to improve the power plant embodiment
of fusion. The Tokamak Physics Experiment (TPX) will offer a unique
opportunity to develop the scientific basis for a continuously operating, cost
competitive demonstration power plant by making it smaller, more efficient,
and, thus, less expensive to build and operate than would otherwise be

possible. The TPX, which could be operating before ITER, would contribute to
improved operation of ITER, when ITER is conducting the part of its mission
that requires continuous operation for engineering testing. TPX would also
provide the benefit of helping to maintain a strong domestic program so that
the U.S. would be able to take advantage of the information learned in the
design and operation of ITER. In building the TPX, U.S. industry will gain
valuable experience that will allow it to successfully compete with industry
abroad for the large contracts that will be established for the construction
of ITER.

Underpinning all of these activities is the supporting physics and enabling
technologies. The former includes medium and small-scale tokamak experiments,
diagnostics, theory and modeling, and a small amount of work on non-tokamak
options. The list of enabling technologies being developed with OOE funding
includes the development of magnets, vacuum systems, heating and fueling
systems, heat-resistant materials, and other auxiliaries required to implement
experiments.

The purpose of ITER is to demonstrate the scientific and technological
feasibility of fusion. ITER would be the first fusion device ever to achieve
the sustained burn of a deuterium-tritium plasma. It would provide a test bed
for the technologies needed to build and operate a demonstration electrical
power plant.

The ITER Engineering Design Activities (EDA) began in July 1992 and will be

completed in July 1998. The scope of the EDA provides for the design of ITER
and the associated research and development so that this information will be
available to the four ITER Parties to use as part of an international
collaborative program to construct ITER or to use in their own domestic
programs

.

The ITER Council, which provides overall direction and supervision of the EDA,

acted in mid- 1994 to appoint Dr. Robert Aymar of France as the new Director.
The Council also appointed Dr. Robert lotti from Ratheon Ebasco as

Administrative Officer. These appointments, together with other key
management changes, are aimed at improving the EDA efficiency and
effectiveness.

The next major milestone for the EDA is preparation, by June 1995, of the
Interim Design Report, which will provide detailed cost and schedule estimates
for ITER construction, as well as site requirements. This report will be
reviewed thoroughly by the Parties and will strongly influence the Parties'
views on whether and how to proceed with planning for ITER construction.

The ITER Parties have not yet made a commitment to ITER construction.
U.S. participation in the construction and siting of ITER will require a major
policy decision that goes beyond technical issues and considers economic
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benefits, personnel and financial resources, and safety and environmental
issues, as well. As part of developing a U.S. Government position on these
issues, the Department is engaged in discussions within the Administration and
will continue to consult with Congress.

Returning to our domestic program, the Department plans to construct TPX at PPPL
using the TFTR building and much of its existing auxiliary systems. This
approach would make efficient use of the significant investment that has already
been made in developing a fusion research capability at PPPL. The TPX will
provide the basis for the design of more compact and economically competitive
fusion power plants. Based on current assumptions of annual funding levels the
Total Project Cost of TPX is estimated at $742.0 million (in as-spent dollars)
with project completion late in 2001. Once completed, it would be the only large
U.S. tokamak operating in the early years of the 21st Century and would serve as
the mainstay for our domestic fusion program in support of ITER. As I indicated
earlier, actual construction of TPX will await the results of the PCAST review.

The TPX and ITER would enjoy a productive synergism. TPX would be the first
tokamak in the world to use superconducting magnets in the geometry similar to
that planned for ITER. TPX would benefit from the planned ITER research and
development. ITER, in its nuclear testing phase, would benefit from the
information developed in TPX.

Another goal of the fusion energy program is to involve U.S. industry more
directly in order to facilitate the transfer of fusion technology to the
industries that will ultimately design, build, and operate fusion power plants.
To this end, both ITER and TPX include industry partners in all aspects of design
and research and development. ^

The Inertial Fusion Energy program strategy, separate from the present science-
based stockpile stewardship program of the Office of Defense Programs, will
direct Its effort to the development of energy-specific components. Because of
Its high efficiency, anticipated reliability, and high repetition rate, a heavy
ion accelerator has been consistently identified as the best driver candidate for
inertia] fusion energy. The principal requirement is the ability to focus thedriver ion beam to a small, high-intensity spot in order to reach the radiation
energy required to ignite the target.

In summary, inertial fusion energy has considerable promise, but depends onscience and technology development that is carried forward for other purposes Agjal -oriented inertial fusion energy development program would not be appropriatefor about a decade after the presently planned program provides fundamental
intormation on physics and the driver.

FY 1996 FUSION ENERGY BUDGET REQUEST

In^Jof ?I^*''*^'°"
recognizes that significant budgetary commitments are required

Indthl n4i^r?llT^-^ '^'^^^ f1'-, '^^^ '"^^^«*' °^ ^^'^ ^"^io" programs by PCAST

u ^ JL?- ".-^ Science and Technology Policy will include an examination ofu.b. participation in ITER construction and the role of the planned TPX facility.
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The FY 1996 budget request for Fusion Energy is $366.0 million. The request
includes $299.4 million for Operating Expenses, $12.5 million for Capital
Equipment, and $54.1 million for Construction (Table 4). The request supports
four essential program elements for magnetic fusion energy, including
participating in the engineering design phase of ITER, initiating construction of
the TPX, continuing a base program of physics and technology support, and
initiating the safe shutdown and decommissioning of the TFTR facility following
the completion of the ongoing experimental program. In addition, support
continues for development of inertial fusion components for energy applications,
including initiating construction of the Elise, a heavy ion accelerator facility
at Lawrence Berkeley Laboratory.

The Operating Expenses budget for the Fusion Energy Program is allocated among
six subprograms. For the Confinement Systems subprogram, $131.5 million is

requested for Operating Expenses. This request provides for the safe shutdown of
the TFTR facility and the beginning of preparations for removal of the tokamak.
Scientists from the TFTR program will begin collaborative efforts on other
tokamak facilities in the U.S. and abroad and will complete the analysis of data
from the deuterium-tritium experiments. Research and development and prototype
development for the TPX project will continue, but at a reduced level as

construction activities begin. The TPX is designed to lead to an improved
tokamak power plant and to increase the U.S. ability to contribute to and benefit
from the ITER program. The TPX will be used to develop operating techniques that
would permit design of smaller, less expensive tokamak power plants. It will
provide the scientific basis to move from operating times of one or two seconds
to the continuous operation needed for an attractive fusion power plant. The
total increase in funding for TPX of $20.1 million over the FY 1995 level is more
than offset by a decrease in funding for TFTR of about $26.4 million.

The DIII-0 tokamak experiment at General Atomics and the Alcator C-Mod tokamak
experiment at the Massachusetts Institute of Technology will be operated to
provide information for the design and operation of ITER and TPX. DIII-D will
focus on experiments using more efficient techniques to "drive" current in high-
pressure plasmas. Alcator C-Mod will study techniques to confine high density
plasmas using a "magnetic divertor" to handle the power and particles coming out
of the plasma and interacting with the walls of the vacuum chamber, one of the
most critical issues faced in the ITER design. In addition, we will continue
activities to shut down the Princeton Beta Experiment (PBX-M) at PPPL. Some U.S.

scientists will continue to be involved in international collaborations to keep
abreast of developments on alternate confinement concepts, such as reversed field
pinches and stellarators, since major work on these concepts has been terminated
in the U.S. but is being continued abroad.

The Operating Expenses request of $48.8 million for the Applied Plasma Physics
subprogram would support experimental and theoretical research to improve the
understanding of fusion physics principles and to investigate innovative
techniques leading to improved plasma confinement conditions. This subprogram
supplements research in the Confinement Systems subprogram by developing and
using new diagnostic systems, developing plasma heating and control concepts, and
producing basic scientific data necessary to design and conduct power plant-scale
fusion experiments. A significant portion of this activity is focused on
improving the understanding of how energy and particles are lost from the plasma
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by mechanisms that "transport" them across the magnetic fields that confine the
plasma. We will continue to support the development of new diagnostic tools for
use on ITER and TPX and also small-scale studies on selected non-tokamak fusion
energy concepts. About one-half of these activities are carried out by

universities. Fusion computing and operation of the central computing activity
at the Energy Research Supercomputer Center at Lawrence Livermore National
Laboratory are also supported under this subprogram.

The request of $100.4 million of operating funds for the Development and

Technology subprogram is primarily for the support of U.S. participation in ITER.

The funding requested for ITER is to provide the U.S. share of the EDA phase of
the project, which includes the engineering design, supporting technology
research and development, and development of model components that could be

scaled up to full size. The costs of hosting the San Diego Co-Center for the
ITER Joint Central Team are covered, as well. This subprogram also supports a

base technology program to develop magnets, heating systems, blankets, and
materials for existing and planned experiments. Funding is also included for the
long-range development of advanced materials that will not become highly
radioactive during service in the power plant, thereby enhancing safety and
simplifying waste disposal. Fusion system studies will continue to evaluate the
commercial applications of fusion power.

The FY 1996 Operating Expenses request also includes $3.1 million for the

continuing research and development in the Inertial Fusion Energy subprogram.
The primary effort will be focused on the physics of heavy ion acceleration.
This program will rely on the continuing development of inertial fusion target
physics and ignition characteristics information supported by the Department's
Defense Programs' budget. Where possible, international cooperation will be

pursued to speed overall progress in inertial fusion energy.

The Operating Expenses request also provides $9.5 million in Program Direction
funds for the salaries, benefits, travel and other expenses associated with
82 full-time equivalents required to administer the Fusion Energy program by the
Headquarters staff and those at Department of Energy Operations Offices; and

$6.0 million in the Planning and Projects subprogram primarily to support the

program's legal obligation to the Small Business Innovation Research Program.

The FY 1996 Capital Equipment request of $12.5 million provides for procurement
of essential hardware to support the overall program. This includes diagnostic
and computer equipment, power supplies, and other components which are essential
for conducting research on our experimental facilities. Support for the upgrade
of the DIII-D facility to increase its experimental capabilities will continue.

Of the $54.1 million in FY 1996 Construction funds, $49.9 million is required for
the TPX project to complete Title I design activities, begin Title II design, and
procure long-lead materials and superconducting magnets. In addition,
$3.2 million is provided to initiate the Elise project, a linear heavy ion

induction accelerator facility that will produce intense ion beams to test many
of the features of a heavy ion induction accelerator driver for inertial fusion
energy production. The remaining $1.0 million is for General Plant Projects,
which provide for the continuing minor alterations and modifications necessary to
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meet health, safety, and programmatic requirements and to protect the
Government's investment in its facilities.

BIOLOGICAL AND ENVIRONMENTAL RESEARCH

The Biological and Environmental Research (BER) program supports peer-reviewed
research to identify, understand, and anticipate the health and environmental
effects of energy use and development. The information developed will also
facilitate the understanding of, and technological solution to, major problems in
biology, medicine, and the environment. The program uses the unique
multidisciplinary research capabilities and facilities of the national
laboratories, and supports research conducted by faculty and students from
universities throughout the U.S. that is focused on six major subprogram areas
These areas are: Health Effects, General Life Sciences, including the human

*

genome. Medical Applications, Environmental Research, Carbon Dioxide Research and
Global Change, and Analytical Technology. New knowledge and technologies from
these research areas will help define the long-term human health and
environmental risks from energy production and use. Products of the research
will help develop and apply new environmental remediation and protection
technologies and facilitate the commercialization of innovative medical
diagnostic and therapeutic technologies. Better understanding of these areas
will provide infrastructure and technologies crucial to advancing the U S
biotechnology industry, permit more cost-effective health care, and improve
predictions of the effects of increasing greenhouse gases on the earth's climate
on regional and global scales and the potential environmental and economic
consequences of human-induced climatic change.

Health Effects Research focuses on developing the information necessary to
predict more accurately the risk of mutations, cancer, or heritable damage from
low doses of radiation or energy- related chemicals. To reduce the uncertainty incurrent risk estimates, the fundamental mechanisms for interaction between cells
and radiation must be understood, particularly mechanisms of radiation-induced
genomic instability and carcinogenesis. The current models for predicting
exposure and risks are limited to making predictions of risk to total
populations. There is a need for new monitoring and health surveillance methodsthat detect exposure and predict risks based on individual susceptibility to low-level exposure to chemicals and radiations. Factors affecting individual
susceptibility to toxic agents or to disease vary among people and may
significantly alter the consequences of exposure to environmental or workplace
exposures. The Heath Effects Research program includes research to develop new
molecular-based tools for health surveillance and biological dosimetry and
emphasizes the determination of the genetic basis for individual susceptibility
to disease-inducing exposures. Research is also conducted to increase scientific

innrto™ h2^i*K^ li^
cellular and molecular levels, of fundamental mechanisms oflong-term health effects (e.g., cancer, immune system impairment, etc.) of

exposure to energy- related materials.

The General Life Sciences Research subprogram focuses on structural biology,
molecular and cellular biology, and human genome research. Structural bioloqywhich seeks to understand the relationship of the structure of biological
molecules to how they function in living cells, is central to future progress inbiotechnology. Structural biology plays a critical role in several missions of
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the Department, including the rational design of macromolecules with uses in

environmental remediation, energy technologies, studies of the health effects of
energy development and use, and the development of improved energy-saving
processes for industry. The Department conducts structural biology research and
development at facilities widely used by academic and industrial scientists,
including, for example, the Advanced Light Source, the Advanced Photon Source
(beginning next year), and the Stanford Synchrotron Radiation Laboratory.

In molecular and cellular research, scientists seek an understanding of processes
that damage and repair biological macromolecules. That knowledge reflects the
genetic factors of individual susceptibility to disease and possible health risks
from exposure to energy- related materials. Research is also conducted to develop
biomolecules of potential significance to biotechnology and to define the genetic
characteristics of industrially important microbes.

Human genome research continues to develop and apply the resources and
technologies needed to construct chromosome maps and determine the sequence of
DNA subunits of each of the 24 different human chromosomes. Increased emphasis
is on enhancing automated large-scale DNA sequencing, improving linkages among
biological databases of genomic DNA sequences and maps, and expanding
capabilities for access to genome information. The ultimate goal of this
research is to decipher all three billion DNA subunits that make up the genetic
code in each cell of our bodies. The results of genome research will provide
insights into the fundamental processes of all living organisms. It will also
provide the ultimate genetic and molecular basis for improved risk estimates,
detailed understanding of the mechanisms of disease, and the assessments of
individual sensitivities to low levels of exposure to physical and chemical
agents.

The Department's genome program is heavily oriented toward technology development
and has spawned significant joint endeavors with industry. Human genome research
continues to have significant impacts in biotechnology and medicine. For
example, the capability for economical screening of large numbers of DNA samples
using short sequences of DNA subunits with massively parallel computers has been
developed and implemented at Argonne National Laboratory. This technology, along
with the necessary computational support, has now been transferred to the private
sector for commercialization. Also, a $6.8 million Cooperative Research and
Development Agreement (CRADA) was signed between Lawrence Livermore National
Laboratory and Perkin-Elmer aimed at the development of analytical
instrumentation to accelerate DNA sequencing. Another important component of the
human genome program is the continuing study of the ethical, legal, and social
issues related to applications of information coming out of human genome
research.

The General Life Sciences subprogram will also include new research in

computational biology in FY 1996. While computational biology spans the full

range from biological informatics and databases to computational structural
biology, this initiative will focus on the development of software and computer
simulations needed to achieve a better understanding of the relationship between
structure and function of biological molecules such as proteins and nucleic
acids. This research will cut across several BER programs and link both
experimental and computational research results through the use of computer
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science and information technology. The ability to predict the functions of

biological molecules will be a key factor in the application of biotechnology to

diverse areas of national need, including better understanding of the health

consequences of environmental contamination, enhanced uses of bioremediation, and

improved structure-based drug design. The Department has unique computational

capabilities that can be brought to bear on these problems, and the combination

of these capabilities with the experimental data on proteins and nucleic acids

that are evolving from the Office of Energy Research's synchrotron radiation

facilities and human genome centers should lead to significant impacts on U.S.

competitiveness in biotechnology.

The Medical Applications subprogram carries out our responsibility to develop

beneficial applications of energy related technologies for medical diagnosis and

treatment, and to develop a world class program for sustaining and extending U.S.

leadership in the field of nuclear medicine for the 21st Century. The program

draws upon the Department's multidisciplinary research and technological

capabilities to foster comprehensive research aimed at the preparation of

improved radioisotopes and radiopharmaceutical agents, and at the development of

advanced medical imaging instrumentation, monoclonal antibodies, molecular
nuclear medicine, and boron neutron capture therapy research.

Radiopharmaceutical research involves radioisotopes attached to drugs which are

then administered to patients (in vivo procedures) for more than 50 different
types of diagnostic tests, including bone, heart, lung, brain, thyroid, kidney,

liver, gall bladder, and colorectal scanning. The technologies developed will

contribute to improved health care delivery while reducing its costs through
achievement of earlier diagnosis of diseases such as cancer, development of new
approaches to effective cancer therapy, and a more complete understanding of
normal organ function and dysfunction in diseased states.

The Environmental Research subprogram conducts research on a wide range of
environmental issues, with a common strategic theme of quantifying how energy
related agents move through, impact, and are changed by the atmosphere and by

terrestrial and marine ecosystems. These are key issue areas within the National

Science and Technology Council's (NSTC) Committee on Environment and Natural
Resources. For example, research is underway to investigate fundamental
physical, chemical, and microbiological processes in the subsurface environment.
Such strategic research provides the underpinning for new cleanup technologies in

the long term, including the possible application of biotechnology, and the basic
understanding necessary to improve predictive capabilities. Research on the
microbial genome brings together scientific advances from human genome research
and subsurface scientific research to develop biotechnology solutions to
environmental remediation. The continued construction of the Environmental
Molecular Sciences Laboratory provides a future capability with first-of-a-kind
experimental tools to develop advanced technologies for environmental cleanup.
Marine research focuses on the role of the coastal regions in the carbon cycle.
This directly supports the need to understand the basic physical, biological and
chemical mechanisms that control the atmospheric concentrations of greenhouses
gases like carbon dioxide. Atmospheric chemistry research is providing
information on trends in mid-latitude stratospheric ozone and ultraviolet-B
radiation as well as the physical and chemical controls in the atmosphere.
Research on terrestrial ecosystems provides basic data on how these systems
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respond to change. By understanding the fundamental mechanisms of the responses,
the impacts of human-induced change (e.g., climate change) can be predicted.

The Department's Carbon Dioxide Research subprogram is designed to improve our
predictive understanding of the potential contribution and consequences of energy
production and use on the earth's climate system. The research is intended to
provide a scientific underpinning for assessing the effects of human activities
on the earth's climate, the potential consequences of human-induced climatic
changes, and the need for response options for adapting to or mitigating adverse
changes. This research is coordinated with that of 11 other agencies through the
NSTC's Committee on Environment and Natural Resources. To understand the role of
energy-related emissions in human-induced climate change, significant reliance is

being placed on developing and improving general circulation models (GCMs). A
major goal of the Department's global change research is to foster development of
GCMs capable of predicting the timing and magnitude of greenhouse gas-induced
global warming and to quantify the regional consequences of such warming. The
Department's Atmospheric Radiation Measurement (ARM) research is directed at one
of the highest priority science questions and is designed to quantify the effect
of clouds and water vapor on the earth's energy balance over a cl imatologically
significant time scale and to determine the best way of capturing these effects
in GCMs. ARM consists of coordinated measurements at three sites with different
climate regimes; one ARM site is operational and two others are under
development. The second site is scheduled to begin its phased deployment in the
fall of 1995 and the third site is scheduled to begin operation in 1997. The ARM
unmanned aerospace vehicle is providing unique information on cloud properties
essential to understand the recently observed enhanced absorption of solar
radiation by clouds. The Computer Hardware Advanced Mathematics and Model
Physics (CHAMMP) program has delivered a new ocean model using massively parallel
supercomputers, providing an improved predictive tool for global climate change
research. Ocean research continues to support national and international
programs to understand how carbon and heat are stored in the world's oceans.
Such an understanding is essential to developing the improved predictive tools
for global climate change.

The Analytical Technology subprogram supports development of new measurement
technologies required for other BER priority areas in environmental and health
effects research, notably, oceanographic measurements related to global climate
change, characterization of contaminated subsurface environments, and chemical
measurements in biological cells.

FY 1996 BIOLOGICAL AND ENVIRONMENTAL RESEARCH BUDGET REQUEST

The FY 1996 budget request for the Biological and Environment Research program is

$431.7 million. Of that amount, $340.6 million is for Operating Expenses,
$24.0 million is for Capital Equipment, and $67.1 million is for Construction
(Table 5).

The $33.1 million requested for Health Effects Research will support work to
improve estimates of the type and magnitude of human health risks that result
from exposures to low levels of energy-related agents such as radiation and
chemicals both at home (e.g., radon) and at work (e.g., waste site cleanup).
This research will emphasize the development of biological markers of exposure
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and susceptibility that will form the basis for the future development of
individualized risk estimates, as well as retrospective analyses of environmental
or occupational exposures to energy-related radiation and chemicals. The
subprogram conducts research that utilizes the unique resources and tools
developed in the Department's radiation biology, human genome, and cellular and
molecular biology programs.

The FY 1996 Operating Expense request for the General Life Sciences subprogram is

$113.6 million. Within this request, $70.0 million is requested for human genome
research. Genome research will continue to emphasize the development and
application of innovative, faster and more cost-effective approaches for
determining the sequence of DNA subunits by integrating new instrumentation into
sequencing systems, enhancing large-scale sequencing, improving linkages between
biological databases that support sequencing and mapping, and expanding
capabilities for interpreting DNA sequence information. Additional effort will
be applied to facilitating transfer of technologies into the private sector. We
will continue to address ethical, legal, and social ramifications of using
information from the program, with emphasis on those issues related to the
privacy and confidentiality of genetic information.

The General Life Sciences Operating Expenses request includes $22.4 million for
structural biology activities, including increased funding for staffing and
technical support of user resource centers for the U.S. scientific community at
the Department's synchrotron and neutron beam facilities, and for a training
program for new users of these facilities. The request provides for new research
in computational biology that will couple advances in structural biology and
genome research with information technologies as the first step toward developing
a national information infrastructure for biology. This infrastructure will
facilitate progress in biotechnology and the translation of basic research to
medical applications. The request also supports molecular and cellular biology
research to apply technology developed for human genome research to gain an

understanding of genetic factors that determine an individual's susceptibility to
adverse health risks from exposure to energy-related materials, to develop new
and modified biomolecules of potential significance for biotechnology, and to
study the basic genetics of industrially important microorganisms.

Within the $38.9 million request for the Medical Applications subprogram,
research in molecular nuclear medicine will provide significant insight into the
mechanisms of macromolecular interactions underlying normal genetic, cellular,
and physiological processes. Nuclear Medicine research has contributed
significantly to advances in the use of Positron Emission Tomography and Single
Photon Emission Computer Tomography for in vivo quantitative estimates of
perfusion, metabolism, ana concentrations of radiopharmaceutical docking stations
for biochemical interactions in living subjects. Building on the historic
achievements of the DOE program in the area of medical applications, and using
the modern tools from molecular biology, genome, and structural biology, the
program will foster a new generation of novel techniques and instruments as a

beginning step toward revolutionary advances in diagnosis and treatment. The
goals are to develop new radioisotopic molecular approaches and highly sensitive
radionuclide imaging tools to study the molecular biology of normal cell and
human disease in vivo. In Boron Neutron Capture Therapy research, two Phase I

clinical trials have been approved by the Food and Drug Administration (FDA) and
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are now in progress using recently developed boron-labeled compounds that have
significantly better biodistribution to tumors than earlier materials. An
application to advance to Phase II trials with brain cancer patients has been
submitted to the FDA.

The FY 1996 Operating Expenses request of $50.1 million for Environmental
Research supports the Department's strong commitment to strategic research that
addresses energy-related environmental issues, including terrestrial research,
microbial genome research for waste cleanup, ocean margins research, atmospheric
sciences research, and ecosystems research.

Terrestrial Research will focus on the processes that influence the transport and
fate of contaminants from defense facilities and energy-related wastes. This
will include research on immobilizing and transforming contaminant plumes in
different soils and climatic conditions using in situ microbial and other
methods. These efforts will continue to be carried out in collaboration with the
Offices of Environmental Management, Defense Programs, and other program offices
to leverage financial resources and to develop cost-effective and efficient in
situ technologies for remediating contaminated environments.

Understanding the basic physical, chemical, and microbiological mechanisms that
control the reactions of organics, heavy metals, and radionuclides will provide a
basis for new cleanup technologies, and extend national leadership in
biotechnology. Exploiting the capabilities and the technologies of the human
genome and structural biology programs, research will continue to develop DNA
sequence information necessary to understand, manipulate, and engineer industrial
and environmentally important microorganisms.

Ocean margins research in FY 1996 will include field experiments that apply
molecular biological procedures to improve understanding of biogeochemical
processes and the mechanisms that drive the cycling of carbon on the continental
shelves. This research will improve understanding of carbon exchanges between
continental shelves and the open ocean and other potential sinks.

Atmospheric sciences research will focus on the analysis of recent field
experiments to understand the transport, dispersion, and ultimate fate of energy-
related agents, with emphasis on chemical processes related to the production and
destruction of ozone.

Environmental Research will also support research directed at understanding
ecosystem responses to environmental changes. This includes basic biological and
ecological research to quantify ecosystem responses resulting from atmospheric
and climate changes. This research will define the vulnerability of ecological
systems to global rhannp<: and thp nped to mitigate or enhance adaptation to such
changes. Research in FY 1996 will focus on the biological and ecological
mechanisms that control the observed responses that determine the rates and
magnitude of the responses to environmental changes. The research is being
carried out in a cooperative mode with other National Science and Technology
Committee participants via common solicitations and common peer reviews.
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The FY 1996 Operating Expenses request for Carbon Dioxide Research is

$88.4 million. These funds are required for research to predict the future
atmospheric concentrations of carbon dioxide and other energy-related greenhouse
gases, to predict the rate and magnitude of potential climate change, and to
understand and predict the impact of emissions and climate change on ecosystems
and human systems. Two of the major elements of this program are the Atmospheric
Radiation Measurement (ARM) program and the Computer Hardware Advanced
Mathematics and Model Physics (CHAMMP) program. The ARM program is an

experimental and modeling program that will improve how climate models describe
important atmospheric processes, including the role of clouds, which scientists
believe may be the key to the response of the climate system to increasing
greenhouse gases. The FY 1996 request includes continued support of the first
ARM site in the Southern Great Plains, phased implementation of the second in the
Tropical Western Pacific, and planning for the third site in the North Slope of
Alaska. The research involves a network of ground-based, remote sensing
instruments to provide the data for process-oriented studies of climate change
phenomena, including the development of miniaturized instruments for unmanned
aerospace vehicles (UAVs) and limited test flights with leased UAVs.

CHAMMP is a strategic research program that seeks to improve the abilities of
atmospheric and ocean circulation models to predict climatic response to
increasing carbon dioxide and other greenhouse gases in the atmosphere. The
program is contributing to coupled atmospheric and ocean climate models capable
of running 100 times faster than 1990 vintage models through software using
parallel processing and improved mathematical formulations. Fiscal Year 1996
activity will continue to focus on these supercomputer simulations and on

continued improvements in the spatial resolution of climate models for decade and
longer-term climate predictions.

The FY 1996 request for Carbon Dioxide Research would also support research on
terrestrial carbon processes; continue the internationally acclaimed research on
global climate model diagnostics; and support the National Institute for Global
Environmental Change (NIGEC) and the six NIGEC Regional Centers that are
supporting research on the regional consequences of global climate change. It

would maintain fellowships and scholarships at universities and the national
laboratories in global change research; continue the global survey of carbon
dioxide in the world's oceans; and support integrated assessment and economics
research to study the impact of climate change on various potential energy
sources. The ocean and terrestrial carbon research will elucidate uncertainties
of the global carbon cycle, including the unaccounted for carbon dioxide emitted
to the atmosphere and the unexpected slowdown in the rate of increase of
atmospheric carbon dioxiae concentrations.

The FY 1996 Operating Expense request includes $8.9 million for the Analytical
Technology subprogram. This subprogram will focus on new and improved
instrumentation for single cell imaging and analysis to study potential health
impacts of energy related radiation and chemicals and to evaluate damage to
phytoplankton populations in the oceans. New microsensor technology for
detection of hazardous substances in the environment will continue to be

developed.
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The FY 1996 request for Program Direction is $7.6 million. These funds are
required for the salaries, benefits, travel, and other expenses associated with
62 full-time equivalents required to administer the BER program.

The Capital Equipment request of $24.0 million is required to support replacement
of deteriorated and obsolete equipment at the laboratories and to acquire new
state-of-the-art equipment, particularly for human genome, structural biology*
and carbon dioxide research. The request also provides essential equipment for
ARM, including equipment for UAVs.

As indicated in Table 6, the FY 1996 Construction request for BER is
$67.1 million. This includes $50.0 million to continue construction of the
Environmental Molecular Sciences Laboratory (EMSL) at Pacific Northwest
Laboratory. The EMSL will provide a state-of-the-art user facility and research
center to conduct research on molecular science issues in geochemistry and
biology which are particularly critical to the Department's environmental
restoration mission.

Another $5.7 million in Construction funding is requested for continuation of the
Human Genome Laboratory project at Lawrence Berkeley Laboratory. This project
will provide a state-of-the-art facility for carrying out interdisciplinary human
genome research. The request also includes $4.3 million for a Structural Biology
Center at Argonne National Laboratory and $2.6 million for the Advanced Light
Source Structural Biology Support Facility at Lawrence Berkeley Laboratory Also
included in the request is $4.5 million for General Plant Projects that are
necessary to keep the general plant of the laboratories (e.g., buildings, roads,
and utilities) in good operating condition.

LABORATORY TECHNOLOGY TRANSFER

The Laboratory Technology Transfer program supports leveraged collaborations with
U.S. industry in laboratory core competency areas relevant to industry needs.
This industrial collaboration research and development program supports quick
response technology deployment projects with emphasis on small and minority
businesses. Cooperative Research and Development Agreements (CRADAs), and major
industry-driven partnerships such as the AMTEX^" partnership with the textile
industry. Program activity is focused in technology areas where respective
laboratory core competencies are strongest.

The program continues to leverage government funds with private sector funds, and
has, to date, averaged an industry cost share of 50 percent. Cost sharing by
industry particv-.-l. r„. p:cj:ct;, an essential component of technology
collaborations, ensures that industry is committed to commercializing the
technology under development and helps strengthen the laboratory core comoetencv
areas.

y j

In FY 1995, the program (1) continued support for the AMTEX™ partnership;
(2) initiated support for the Advanced Computational Technology Initiative
(ACTI); (3) initiated 61 new multiyear CRADAs; (4) fully implemented block
funding to the Energy Research laboratories which allows them to select projects
which meet the real time needs of industry; and (5) streamlined the CRADA project
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selection process, resulting in a processing time reduction of approximately
50 percent.

FY 1996 BUDGET REQUEST FOR LABORATORY TECHNOLOGY TRANSFER

The FY 1996 budget request of $58.8 million (Table 7) for the Laboratory
Technology Transfer program will support continuation of 110 ongoing multiyear
CRADAs, the AMTEX^" partnership, and small projects at Energy Research
laboratories, particularly with small businesses. The latter include technology
maturation projects, personnel exchanges, technical assistance/consultation, and
small CRADAs. In addition, the request will support the ACT! partnership at the
same level and will initiate participation in the Partnership for New Generation
Vehicles.

ENERGY RESEARCH ANALYSES

The mission of the Energy Research Analyses program is to conduct technical
assessments of the Department's civilian research and development programs and to
provide direction to future research and development activities. During the past
year, senior research managers within the Department, seeking to enhance the

quality of their programs, have requested comprehensive project-by-project
evaluations of research programs in the areas of solar photochemistry and fossil

energy advanced research. Highly specific findings from these reviews provided
managers with the authoritative information they needed to modify and improve
their programs. Energy Research Analyses also conducted state-of-the-science
assessments and research needs assessments on special topics of interest to

senior managers across the Department. Support is also provided for planning,
science policy analyses, and development of basic science strategic plans.

The FY 1996 budget request of $3.4 million will provide funding for one technical
assessment of programs either in the Office of Energy Research or another
Department Office. Research and development projects currently in progress
across the Department will be carefully peer reviewed by drawing upon leading
experts. Assessments of special topics of interest to Department of Energy
senior managers will also be conducted.

MULTIPROGRAM ENERGY LABORATORIES- FACILITIES SUPPORT

The Multiprogram Energy Laboratories-Facilities Support (MEL-FS) program
addresses the general purpose infrastructure needs at the five multiprogram
energy laboratories and the Oak Ridge Institute for Science and Education. The
five multiprogram energy laboratories are: Argonne National Laboratory-East,
Brookhaven National Laooratory, Lawrence Berkeley Laboratory, Oak Ridge National
Laboratory, and Pacific Northwest Laboratory. These laboratories have an average
age of 30 years and have an estimated replacement value of over $10 billion.

Fulfillment of the science and technology goals and objectives identified in the

Department's Strategic Plan depends heavily on the existence and operating
efficiency of these multiprogram laboratories. However, much of the
infrastructure of these laboratories is old, deteriorating, and obsolete and

needs improvement to comply fully with the environment, safety and health
requirements in effect today and to meet operational needs.
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The MEL-FS program is designed to preserve the government's investment in

infrastructure and to maintain infrastructure integrity in a reasonable and
economic manner at these laboratories. The program has three subprograms:
General Purpose Facilities (6PF); Environment, Safety and Health (ES&H) Support;
and Inactive and Surplus Facilities. These subprograms help to ensure that the
infrastructure of the laboratories is adequate to support the Department's
missions now and into the future. The FY 1996 budget request for MEL-FS in

$51.0 million (Table 8).

The 6PF subprogram supports line-item construction to rehabilitate and replace
general purpose infrastructure and provides operating funds to support facilities
planning and management activities. This subprogram also includes funding for
General Plant Projects (GPP) and General Purpose Equipment (GPE) at Oak Ridge
National Laboratory and the Oak Ridge Institute for Science and Education. The
FY 1996 request for GPF is $21.2 million for Construction (Table 8), which
provides for GPP funding as well as the completion/continuation of six ongoing
line-item projects; there are no new construction starts in FY 1996. An
additional $0.6 million is requested for Operating Expenses for related
facilities planning and management and $5.8 million is requested for Capital
Equipment.

The ES&H Support subprogram continues to support necessary site-wide ES&H actions
identified in the Department of Energy Environment, Safety and Health Management
Plan. The FY 1996 request is $22.9 million. The increase above the FY 1995
level of $8.6 million is based on needs identified and prioritized in the DOE
ES&H Management Plan. The request includes $8.2 million for ES&H Operating
Expenses. The Construction request of $14.2 million would provide for
completion/continuation of six ongoing projects and initiation of three new
projects. The three new line-item projects are: the Building Electrical Service
at Argonne National Laboratory-East; Building 801 Renovations at Brookhaven
National Laboratory; and the Sanitary Sewer Restoration at Lawrence Berkeley
Laboratory. The request also includes $0.5 million for ES&H-related Capital
Equipment.

The FY 1996 request for the Inactive and Surplus Facilities subprogram is

$0.5 million. It will provide for cleanup, removal, or preparation for transfer
of such facilities to DOE's Office of Environmental Management for
decontamination and decommissioning. A backlog of inactive and surplus
facilities at the laboratories has accumulated over the years as missions,
programs, and technologies have changed. Actions are prioritized based on the
estimated surveillance and maintenance cost reductions, the reduction of ES&H
liabilities, and sitG/f::ci1ity reuse potential.

ADVISORY AND OVERSIGHT PROGRAM DIRECTION AND POLICY AND MANAGEMENT

The FY 1996 budget request for Advisory and Oversight Program Direction is

$9.8 million. The request will provide the salaries, benefits, travel, and other
expenses associated with 79 full-time equivalents required to carry out my
responsibilities as Director of Energy Research under legislation
(P.L. 95-91), and also those assigned or delegated by the Secretary in areas
beyond the scope of other ongoing Energy Research programs.
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This program supports the staff in the Office of Energy Research who assist me in
carrying out my statutory responsibilities to provide advice and analyses to the
Secretary on science and technology issues. They provide advice on Department of
Energy scientific and technology plans, programs, and policies; develop and
assess policies designed to ensure the overall strength and vitality of the
multiprogram laboratory system including infrastructure resource management
activities; and manage the Energy Research Laboratory Technology Transfer
program.

This program also funds staff in Energy Research's Office of Environment, Safety
and Health Technical Support. This Office is responsible for providing crucial
environmental, safety and health support and guidance to Energy Research's highly
complex scientific programs.

The FY 1996 request for Policy and Management is $2.2 million. These funds are
required to provide for the salaries and related expenses associated with
18 full-time equivalents who provide overall management direction in the
immediate Office of the Director of Energy Research.

I would now like to discuss our programs under the General Science and Research
appropriation, these include the High Energy Physics and the Nuclear Physics
programs.

HIGH ENERGY PHYSICS

The High Energy Physics budget request includes $15 million of the $100 million
for the Science Facilities Initiative. High Energy Physics research is directed
at understanding the nature of matter and energy at the most fundamental level,
as well as the basic forces which govern all processes in nature. This
fundamental research not only helps us learn how the world works; it also
contributes to the Nation's competitiveness in the marketplace. Each bit of new
knowledge gained provides new ways of looking at the universe which lead to new
possibilities of direct benefit to mankind. The pursuit of high energy physics
research requires accelerators and detectors utilizing state-of-the-art
technologies in many areas, including fast electronics, high speed computing,
superconducting magnets, and high power radiofrequency devices. In these areas.,

high energy physics research frequently drives the technology, which has led to
many practical applications in the civilian marketplace. Furthermore, by working
with various industries to develop state-of-the-art equipment, research
physicists directly help to improve industrial processes and speed new technology
to the marketplace. High energy physics also continues to make major
contributions tc ;:c:'! :":.*.?" *cch""''"2y and provide technical expertise to

support the widespread utilization of accelerators in other scientific
disciplines and in industrial processes such as synchrotron light sources and

medical diagnostics and treatment.

The High Energy Physics program has and continues to provide an excellent
education to the best and brightest young scientific minds, which allows the

program to continue to expand its frontier capabilities. Experimental and

theoretical researchers from over 100 universities conduct about three-fourths of
this research, with the remaining scientists coming from the national

laboratories. These highly skilled scientists and engineers often contribute
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significantly to the transfer of technology to other fields. In addition, one of
the program's best legacies is that more than half of its Ph.O.'s ultimately go
into industry, where they find that the broad basic physics training essential to

particle physics stands them in good stead.

The Department of Energy provides approximately 90 percent of the Federal support

for the Nation's high energy physics (also called elementary particle physics)
research. Our knowledge of the universe, the fundamental constituents of matter,

and the laws of nature that underlie all physical processes continues to grow as

a result of this research. The past two decades have shown much progress in

understanding the ultimate structure of matter. Experimental discoveries,

theoretical insights, and technological innovations continue to lead us toward a

unified understanding of matter and energy. The results of this work show a

greatly simplified picture of the physical world at its most fundamental level,

as contained in the Standard Model, the prevailing theory of the particles and

forces that determine the fundamental nature of matter and energy. Although much
progress has been made, fundamental questions still are unanswered. For example,

have we discovered the ultimate constituents of matter? Are there smaller

particles inside the families of particles called leptons and quarks that we

currently believe are the fundamental particles? Have all the forces of nature

been identified, and are there new kinds of energy sources?

These and other challenging questions are explored by high energy physicists
through an interplay of experimental research using accelerators and detectors,

and through theoretical studies. Scientists use large particle accelerators to

fire subatomic particles at one another or into a fixed target at nearly the

speed of light. These collisions are registered and recorded by huge state-of-
the-art electronic devices, called detectors, which transmit the information to

computers for subsequent evaluation and analysis.

Carrying out this research effectively depends on many factors, including the
experimental capabilities, effective use of facilities, and the provision of
upgraded and new facilities on a timely basis to take advantage of new
technologies and research opportunities. In the U.S., the Department of Energy
supports three major high energy physics accelerator centers: the Fermi National

Accelerator Laboratory (Fermi lab), the Stanford Linear Accelerator Center (SLAC),

and the Alternating Gradient Synchrotron (AGS) at Brookhaven National Laboratory.
Each of these centers provides unique capabilities and is operated as a national
facility available to qualified experimenters from around the world on the basis
of the scientific merit of their research proposals. Approximately
2,000 scientists use U.S. high energy physics facilities, and about 200-

300 visiting foreign ttricrtirtr ?'"e working at these facilities at any given
time.

Fermilab is home to the world's first and highest energy superconducting
accelerator, the Tevatron. The Tevatron accelerates protons and antiprotons to

an energy of 900 billion electron volts, and provides either a fixed target or a

colliding beam research program. The Tevatron colliding beam research program
benefits from having two major detector facilities in operation, the D-Zero
Detector and the Collider Detector at Fermilab (CDF). These two detectors
complement one another in their differing technical emphases on which types of
particles they detect, and with what precision. In April 1994, Fermilab
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announced the first direct evidence for the long-sought sixth quark, called the
top quark. The existing evidence points to a top quark with a mass of about
175 billion electron volts--a mass much heavier than had been expected almost two
decades ago when the fifth quark (b-quark) was discovered. Definitive
confirmation of its existence will require additional data, some of which may be
obtained from the ongoing collider operating period. The search will be further
enhanced by the recent new world record in the brightness or luminosity of the
Tevatron antiproton-proton colliding beams, which substantially exceeded the
previous world record set at Fermilab just a year ago. The new record is the
result of full implementation of the Linac Upgrade project, plus several months
of precision tuning of the 1,000 superconducting magnets in the accelerator.
This latest luminosity, over ten times the design intensity of the original
Tevatron project of ten years ago, may provide the additional data needed to
confirm fully the top quark's existence and to measure its properties.
Scientists are eager to find and study the top quark, since its existence would
strongly support the Standard Model; and direct knowledge of its mass is a key to
other theoretical predictions.

Construction of the Fermilab Main Injector Project is progressing on schedule
toward completion in 1999, and within estimated costs. By providing a five-fold
increase in the intensity of antiproton-proton collisions, this project will
greatly enhance the physics capabilities of the Tevatron accelerator complex and
its detector facilities by the end of the decade, and hence greatly increase the
likelihood for major new scientific discoveries early in the next century.

At SLAC, the Stanford Linear Collider (SLC) is the world's only operating high
energy linear collider. The SLC continues to collect data using its beam of
polarized electrons, a capability unique to the SLC. In these experiments, a

high energy beam of polarized electrons, which spin in alignment with the beam
axis, collides with an unpolarized beam of positrons (the electron's antimatter
counterpart) to produce what are referred to as Z particles, the heaviest known
elementary particles. This unique polarized beam capability gives physicists an

added degree of control over the experimental conditions. Studies of collisions
involving polarized electrons provide important information about their
interaction with positrons which is not otherwise easily available. More than
100,000 Z particles were observed and recorded by the SLAC Large Detector (SLD)
during FY 1994. So far in FY 1995, over 60,000 Z's have been recorded. In fact,

one of the critical parameters of the Standard Model has been measured by the SLD
more accurately than by any other single experiment, the crucial parameter that
determines the degree of mixing between the weak and electromagnetic forces in

the Standard Model. As a result, the SLC is continuing to produce first-class
scientific resuUi Liial «.t vv/,.v^i;tive with those produced by other laboratories
around the world. Additionally, the spin of the proton has been described in

terms of its quark constituents through experiments at SLAC and the European
Center for Particle Research (CERN).

Construction of the B-factory project began at SLAC in FY 1994 as part of the
President's Investment Initiatives. The B-factory, which is scheduled for
completion in 1998, will provide a high luminosity, asymmetric electron-positron
colliding beam facility for study of violation of charge/parity conservation, or
CP violation. CP violation is a fundamental symmetry-breaking process that is

believed to be responsible for our very existence. Without it, the equal amounts

33



484

of matter and antimatter that it is thought were formed at the origin of the
universe might by now have come together and been annihilated. The project is

being designed and built by SLAC in collaboration with Lawrence Berkeley
Laboratory, Lawrence Livermore National Laboratory, and other research
institutions.

The long-term future of research using electron-positron colliders is being

studied at sites around the world. These devices require extraordinarily small

beams; SLAC is conducting research and development experiments which have

provided the smallest diameter high energy particle beam ever seen. Equipment
for these research and development experiments has been assembled at SLAC through
an international collaborative effort involving the U.S., Russian Federation,
Japan, France, and Germany. The first production of these tiniest beams occurred
in FY 1994, and efforts to make them smaller continue.

At the AGS at Brookhaven, the new Booster was fully integrated into the
accelerator complex in 1993, and the AGS delivered protons to 10 running
experiments and 30 different test beam groups. In addition, its injector linac
provided beams for testing materials for the production of radiopharmaceutical
isotopes. The Booster has increased beam intensities by a factor of 4, to

4 X lO'^ protons per pulse, and one pulse every 4 seconds. Such intensities set

new world records. AGS scientists, continuing to study certain very rare ways
(or modes) of how particles called kaons decay, are well into a multiyear
experiment armed with a more intense kaon beam and an upgraded detector. These
improvements have brought the team closer to a goal of processing a trillion
positively charged kaons during a single run. The team is mainly searching for a

particular decay mode in which a kaon would decay into specific particles: a

positively charged pion, a neutrino, and an antineutrino. The Standard Model
makes a definite prediction for the fraction of kaons decaying by this mode and,

thus, its observation would further verify the Standard Model, refine its

physical parameters, and probe the behavior of matter and forces at ultrahigh
energies.

As part of the broad international collaboration and cooperation in high energy
physics, U.S. physicists are substantially involved in all four experiments
(ALEPH, DELPHI, L3, and OPAL) at the Large Electron-Positron collider at the CERN
Laboratory in Geneva, Switzerland. Together, these four experiments have
recorded over two million events involving the formation and decay of the

Z particle; work to date has led to precise determination of parameters of the
electroweak interaction. In addition, U.S. physicists are involved in both
experiments (ZEUS and HI) at the Madron Electron Ring Accelerator (HERA) at the
DESY Laboratory i" Mamhinr>n Cormanw^ to gain deep insight into the structure of
protons and neutrons.

The future of the U.S. high energy physics program was dramatically altered as a

result of the termination of the Superconducting Super Collider (SSC). In

addition, the cancellation of the SSC was preceded by several years of
constrained budgets for the base high energy physics program. This situation
raised many questions about the future of U.S. high energy physics research, and

in November 1993, the Department requested that the High Energy Physics Advisory
Panel (HEPAP) convene a Subpanel to assess the current program and make
recommendations for the future. A HEPAP Subpanel on Vision for the Future of
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High Energy Physics, chaired by Dr. Sidney Drell, issued a report In May 1994
The report concluded that the current complement of U.S. accelerator facilities
is world class. Further, with the completion of scheduled upgrades, it will
remain so throughout the coming decade, thus providing university students
faculty, and national laboratory physicists with access to energy frontiers and
the potential to make significant discoveries during this time period. The
report made it clear, however, that in order to keep the U.S. high energy physics
program vital and world class beyond this horizon, funding would need to be
restored to the base program and a facility capable of advancing the energy
frontier would need to be made available.

The Panel's recommendations outlined a program for maintaining U.S. leadership In
international high energy physics research, for productive use of existing
domestic facilities and for significant U.S. participation in the Large Hadron
Collider project which has been proposed for construction at CERN.

The Department of Energy accepts the basic recommendations of the Drell Subpanel
Report and believes they represent a balanced approach to maintaining the health
and vitality of the current U.S. program, while at the same time advancing it to
the next energy frontier. Therefore, we have requested a level of funding In
FY 1996 that will accomplish the goals set forth in the Drell Subpanel Report.
In particular, these funds will allow the Department to begin restoring the base
program by increasing accelerator operating times at the laboratories,
maintaining schedules for current upgrades, providing additional support for
university groups, and strengthening technology R&D. In addition, these funds
will allow us to begin Initial work on experiments to be run on the Large Hadron
Collider (LHC) at CERN. v

U. S. physicists have shown their strong interest in participating in two major
detector collaborations at the LHC and in magnet/accelerator research and
development collaborations. CERN would welcome U.S. participation, and
international collaboration on this large science project would greatly benefit
both the U.S. and CERN. U.S. participation would allow CERN to finish the
project at full operating capacity (14 tera electron volts (TeV), versus 10 TeV)
In the year 2005 instead of 2008.

The benefits to the U.S. would be extraordinary. U.S. physicists would have
continued access to the energy frontier at what will then be the highest energy
accelerator in the world. It would ensure continued world class excellence of
our university and national laboratory scientists and would provide training to
many students in leading edge science and technology. In addition, most of the
money the U.S. wouiu bpenu on tnt uetector and accelerator components would be
spent in the U.S., with much of it going to industry to build these components.
This would improve the capabilities and expertise of participating U.S.
scientists and industries and would ensure their access to the high level
technology being developed. The LHC also provides an excellent showcase to the
European Common Market for U.S. high tech industrial capabilities.
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An Interagency Working Group, which I chair, has been established to lay the
framework for future discussions and support negotiations with CERN regarding
U.S. participation in the LHC. We anticipate that representatives from CERN will
visit the Department in the next few months to begin to develop the basis for an
agreement. Of course, we will want to obtain your views on this matter.

FY 1996 HIGH ENERGY PHYSICS BUDGET REQUEST

The FY 1996 budget request for High Energy Physics is $685.6 million. Of the
total amount, $494.8 million is for Operating Expenses, $63.2 million is for
Capital Equipment, and $127.6 million is for Construction (Tables 9 and 10).

The Operating Expenses request of $494.8 million provides for the continued
participation of both experimental and theoretical university and National
Laboratory scientists and students who are critical to the success of the High
Energy Physics program, as well as for the operation of the High Energy Physics
accelerators: the SLC, the Tevatron accelerator/collider, and the AGS. Priority
will be given to the analysis of existing data and data collection at these
facilities. The Tevatron collider in FY 1996 will shift to fixed-target
operations following the long collider run in FY 1994 and. 1995.

Physics research at SLAC will continue to emphasize use of the polarized electron
beam capability of the Stanford Linear Collider and the Stanford Large Detector
with the highest possible beam luminosity and polarization. We anticipate that
more than 120,000 polarized Z's will be recorded in FY 1996. In parallel, SLAC
will continue physics research using fixed targets at the end of the linac, as
well as research and development for the B-factory and for the next generation of
very high energy electron-positron linear colliders.

The recently commissioned AGS Accumulator/Booster has improved the performance
and capabilities of the AGS, which has significantly increased the data
collection rate for the experimental program. In FY 1995, the AGS will continue
research on direct tests of the Standard Model through detailed study of rare
decay modes of kaons. These and other studies will continue to provide
experimental results for comparison with the Standard Model.

The FY 1996 Operating Expenses request also includes funding to support long-
range accelerator and detector research and development to develop the new
concepts and technologies that are essential to the efficient operation,
continued enhancement, and extension of accelerator and detector capabilities.

The FY 1996 Capital Equipment request of $63.2 million will provide the particle
beam-line components, detection apparatus, and data analysis systems essential to
conduct forefront high energy pnysics research. In FY 1996, priority will be
given to upgrading the CDF and D-Zero detectors at Fermilab and to the B-Factory
detector at SLAC.

The FY 1996 Construction request of $127.6 million includes $52.0 million for
continuation of the Fermilab Main Injector project. This project will greatly
increase the numbers of protons and antiprotons that can be injected into the
superconducting Tevatron, accelerated to world-record high energies, and brought
into head-on collisions. This will further increase the research capabilities of
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the existing detector facilities at Fermilab. In particular, the first
experimental observation of the long-sought top quark predicted by the Standard
Model will be very likely, or its nonexistence in the predicted mass range will
be demonstrated, thus showing the way toward modifying the Standard Model The
FY 1996 request will provide for completion of the Main Injector ring enclosure
About 40 percent of the dipole magnets will be procured (in addition to the one
third already on hand) and power supply construction work will be completed.

The FY 1996 Construction request also includes $52.0 million to continue
construction of the B-factory at SLAC to provide for an asymmetric, very high
luminosity electron-positron collider. The B-factory will collide ultrahigh
intensity beams of electrons and positrons to create tens of millions of
subatomic particles called B mesons. Detailed studies of the properties of these
particles will help scientists explain why the universe now consists of matter
when shortly after the beginning of the universe, matter and antimatter almost
certainly existed in equal proportion. This is one of the most fundamental
questions of elementary particle physics.

The Construction request also provides $9.8 million for Accelerator Improvements
and Modifications (AIM) and $13.8 million for General Plant Projects. AIM
projects provide for improvements to research accelerators and related
experimental facilities, while General Plant Projects address the need to upgrade
general laboratory facilities. These projects are needed to maintain the
scientific effectiveness, reliability, and efficiency of High Energy Physics
facilities. The FY 1996 General Plant Project request provides additional
funding for high priority ES&H projects.

NUCLEAR PHYSICS

The Nuclear Physics budget request includes $25 million of the $100 million for
the Science Facilities Initiative. The primary goal of Nuclear Physics research
is to understand the structure and properties of atomic nuclei and the
fundamental forces between the constituents that form the nucleus. Nuclear
processes determine essential physical characteristics of our universe and the
composition of the matter which forms it. Because of the strong forces involved,
such knowledge is essential for understanding the world around us. Nuclear
physics is an area of basic research in which the U.S. maintains a position of
world leadership.

Our Nuclear Physics program has a long tradition of developing and transferring
of knowledge to enhance our technological and economic competitiveness in such
fields as nuclear medicine and power generation. Nuclear medical procedures at
U.S. hospitals alone constitute a billion dollar industry. Most of these
technologies are maiure <itiu are conducted independently of the Nuclear Physics
program, but vital interactions still occur. Current examples include the
rapidly growing interest in proton cancer therapy and the use of Department of
Energy (DOE) -supported accelerator facilities by the "computer chip" industry to
develop improved microelectronic components.

The Nuclear Physics program continues to be a vital source of trained manpower
for fundamental research and for these applied technology areas. The program
supports the graduate training of approximately 450 students per year, and
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typically 100 Doctorates in nuclear physics are awarded each year at DOE-
supported nuclear physics programs. A majority of these highly trained
researchers will take positions in high-technology private industry.

The Nuclear Physics program provides 90 percent of the total support for the U.S.
nuclear physics effort. The research is conducted by scientists and students at
universities and national laboratories. To ensure a high quality program and

continued focus on the highest scientific priorities, a major peer review was
conducted in FY 1994. The intellectual challenges and diversity of the field
require a variety of particle accelerators operated by the Nuclear Physics

program at Argonne, Brookhaven, Los Alamos, Lawrence Berkeley, and Oak Ridge
National Laboratories, and at the Massachusetts Institute of Technology (MIT).

Experimental time is allocated to researchers at each of these laboratories on

the basis of peer review of the scientific merit of the proposed work. Smaller
accelerator facilities, dedicated to in-house research, are operated at Yale
University, the University of Washington, Texas A&M University, and the Triangle
University Nuclear Laboratory at Duke University. In addition, research is

performed at High Energy Physics accelerators. National Science Foundation
facilities, and foreign facilities.

In FY 1996, we will progress to the next generation of nuclear physics studies.

At that time three new major facilities, the Continuous Electron Beam Accelerator
Facility (CEBAF) in Newport News, Virginia, the Solar Neutrino Observatory at

Sudbury, Ontario, Canada, and the Radioactive Ion Beam Facility at the Oak Ridge
National Laboratory, will be available for research on the newest and highest
priority areas of nuclear physics.

Over the last several years, the Nuclear Physics program has been restructuring
to be able to make the best use of these new facilities. The BEVALAC facility at
Berkeley has been closed and the Los Alamos Meson Physics Facility (LAMPF) is

being transferred to Defense Programs for operation. A new Long Range Plan for
the U.S. Nuclear Physics Program, prepared by the nuclear physics community, is

being prepared to ensure that we can address the most pressing scientific
questions.

What physics will the new facilities study? Until the last few years, the
fundamental understanding of nuclear properties has been based on the idea of a

nucleus composed of protons and neutrons which interact through a combination of
weak, strong, and electromagnetic forces. It became clear that achieving a real
knowledge of many nuclear properties depends on understanding nuclear structure
based on quarks and particles (called gluons) which bind the quarks together.
Strong evidence indicates that quarks and gluons are the building blocks of
protons and neutrons. Nuclear physics studies offer unique ways to investigate
and thus understand how nuclei, and thus the material of the universe, is built
up from these minute components. Many of the next generation of nuclear physics
investigations will study questions related to the quark presence in nuclei.

Such studies require ultra-high resolution "microscopes", accelerators which
produce particle beams of very high energy and resolution. The CEBAF facility
is such an accelerator. This successful construction project will be completed
in FY 1995. Three separate, large, and fully instrumented experimental halls are
planned for the laboratory. In FY 1995, the ability to provide beam
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simultaneously to all three halls will be demonstrated. In FY 1996, two of the
three halls will be routinely available for experiments and 5,000 hours of beam
will be available for experiments. A high priority experiment to be initiated in
FY 1996 at CEBAF is a precise measurement of the distribution of electric charge
within the neutron. Although the neutron is electrically neutral, the three
quarks in the neutron are all charged, and a measurement of the charge
distribution will shed light on how the quarks move within the neutron.

The early CEBAF experiments will be complemented by studies at the Bates
accelerator at MIT and at high energy accelerators such as the Stanford Linear
Accelerator (SLAC) in the U.S., the CERN facility in Geneva, Switzerland, and the
DESY facility in Hamburg, Germany. Two principal focuses of these studies will
be to continue to develop an understanding of how the "spin" of a nucleus
originates in the quarks, and how the size of a quark cluster in a nucleus
affects the strength of the interaction of that cluster with other nucleons
(protons and neutrons) in the nucleus.

Research at CEBAF will study effects due to the presence of quarks in nucleons in
the nucleus. However, no one has ever observed a single free quark; they always
travel in closely knit groups of threes within nucleons. It is predicted that if
a collection of nucleons (i.e., a nucleus) could be compressed and heated to a
very high temperature, there would be a phase transition to a new state of
nuclear matter in which the quarks are "freed" from their nucleon boundaries to
form a so-called quark-gluon plasma. Such a heating and compression might occur
when two large nuclei collide head-on at very high, relativistic energies. The
quark-gluon plasma would simulate the plasma which is believed to have existed at
the first instance of the creation of the universe. The creation of a quark-
gluon plasma in the laboratory would provide a unique way of studying the
underpinnings of the current Standard Model.

Such a quark-gluon plasma will be produced with the second major facility for the
study of new "quark-based" nuclear physics, the Relativistic Heavy Ion Collider
(RHIC) at the Brookhaven National Laboratory. RHIC is now under construction and
will be completed in FY 1999. The first sextant of the RHIC accelerator will be
completed in FY 1996 and initial tests of that part of the system will be
conducted.

With the availability of RHIC and CEBAF, we will have a unique capability to
study the fascinating possibilities of the quark-based model of nuclear matter.
Some investigations leading to the possible formation of the quark-gluon plasma
have already been initiated with heavy ion beams at CERN and at the Alternating
Gradient Synchrotron (AGS) at Brookhaven National Laboratory; however, their
energies are too low to complete the transition from hot dense nuclear matter to
the quark-gluon piasma.

There are also exciting prospects in more traditional areas of nuclear physics,
and another of the new generation facilities, the Radioactive Ion Beam (RIB)
Facility at Oak Ridge National Laboratory, will address these areas. Much of the
research activity will be related to questions of nuclear astrophysics. The
chemical elements in the universe were created at various times in galactic
history during the Big Bang and during the burning of stars. Our understanding
of the relative abundances of these elements is still incomplete. Some of the
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most critical nuclear reactions in the stellar burning processes involve nuclei
which, because of their short lifetimes, have not been available for laboratory
studies.

The RIB will produce some of these previously unavailable nuclei so that these
important stellar processes can be studied in the laboratory. The development of
the project has benefitted greatly from the involvement of scientists from the

United Kingdom, which has contributed the support equipment for RIB worth several

million dollars. Beams for experiments will be available in FY 1996 and it will

be possible for the first time to study many processes which are crucial to our
understanding of how nuclei were synthesized in the Big Bang. In addition,

studies of the structure of new nuclear isotopes at the limits where the nucleons
can be bound together, even for a short time, is one of the major thrusts in

nuclear physics studies in the world today. The new RIB facility will be used to

make and determine the properties of many previously unavailable nuclei, far

outside the body of stable and almost stable nuclei we have studied to date.

The third major new facility which will become operational in FY 1996 is the

Solar Neutrino Observatory (SNO) in Canada. The project involves an

international collaboration among the U.S., United Kingdom and Canada. The solar
neutrino problem remains one of the great challenges in astrophysics. The

predicted rate of neutrino production in the sun is significantly higher than the

observed rate. Results from the ongoing experiment at the Soviet-American
Gallium Experiment in Russia and from a second similar experiment, GALLEX,

located in Italy, which both detect neutrinos from the primary solar burning
process, are now consistent with each other and confirm that only 60 percent of

the predicted neutrinos are observed. There are two possible explanations for

the discrepancy. Either our understanding of solar burning{?) is very wrong, or

the neutrino has a small mass, in contradiction to the long-held belief that it

is massless. Early in FY 1995, for the first time, a very precise calibration of
the GALLEX experiment with a reactor-prepared neutrino source of known intensity
was conducted. The calibration strongly confirmed the previously reported
results at GALLEX. With the existing facilities, there is no way to discriminate
between two possible origins of the discrepancy. The SNO facility is designed to

sort out this longstanding problem, and data collection will start in FY 1996.

The resolution of the problem is of major interest to both nuclear and high

energy physics. It is important to note that the present Standard Model does not

include the possibility for a neutrino with mass.

Clearly, FY 1996 is a year of challenge and opportunity for important new studies
in the field of nuclear physics.

FY 1996 NUCLEAR PHYSICS BUDGET REQUEST

The FY 1996 budget request for the Nuclear Physics program is $321.1 million. Of
that total, $213.3 million is for Operating Expenses, $28.0 million is for
Capital Equipment, and $79.8 million is for Construction (Table II).

In FY 1996, several new and recently completed/upgraded research facilities will

be available for research for the first time. The Operating Expenses request is

designed to provide the maximum possible operating hours for these new
facilities, so that researchers may take full advantage of their unique new
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capabilities. CEBAF will operate for 5,000 hours to permit the startup of
several high priority experiments to study the quark presence in nuclei. The new
Radioactive Ion Beam facility at the Oak Ridge National Laboratory will be
operated for 3,100 hours for studies of nuclear measurements of astrophysical
significance and for studies of very proton rich nuclei far from stability. The
Gammasphere facility at Lawrence Berkeley Laboratory will operate for 5,360 hours
for high resolution studies of superdeformed nuclei. The Bates Linear Electron
Accelerator at the Massachusetts Institute of Technology will operate for

3,000 hours to take advantage of the new south hall ring facility.

No funds are requested for the operation of the LAMPF facility at Los Alamos
National Laboratory. On the presumption that the facility will be operated by

Defense Programs in FY 1996, research funds will be provided to Los Alamos to

conduct high priority experiments at LAMPF. At the University of Washington,
funding is provided to the Institute for Nuclear Theory will continue forefront
scientific programs and workshops involving the entire nuclear physics community.

The Capital Equipment request of $28.0 million is required for experiments at

Brookhaven National Laboratory in preparation for the RHIC program, procurement
of components for additional detectors at CEBAF, and maintenance of an overall

level of instrumentation to use the national accelerator facilities and

university facilities in an effective manner. These funds will provide such
equipment as particle detection systems, data acquisition and analysis systems,
and instrumentation to improve the performance of the accelerators. The Capital
Equipment request also includes funds to complete Gammasphere and to augment the

detector at SNO for detection of exotic neutrinos. Finally, the FY 1996 request
will provide for general purpose equipment to meet the laboratory-wide needs at

Lawrence Berkeley Laboratory.

The FY 1996 Construction request for Nuclear Physics is $79.8 million (Table 12).
Of that amount, $70.0 million is for construction of RHIC. Nuclear Science
Advisory Committee and the National Research Council have both confirmed the
importance of this facility, which will provide unprecedented opportunities to
produce and study ultradense matter. The request is consistent with a funding
profile which will meet the planned construction completion date of 1999. RHIC
will be a unique, world-class facility with colliding beams that provide
collision energies of 100 billion electron volts (GeV) per nucleon for heavy ions

as massive as gold nuclei. The facility will provide the opportunity to form a

quark-gluon plasma, creating conditions in the laboratory that are similar to
those of the expanding universe microseconds after the Big Bang. The accelerator
is being built in the existing circular tunnel at Brookhaven. Construction funds
for FY 1996 will be used to continue procurement of the collider ring and
detector componenib. « i\t'\'i iyitein demonstration of the first sextant of the
collider ring will be completed.

The CEBAF construction project will be completed in FY 1995, and no line item
Construction funds are requested for that laboratory. The Construction request
does include $5.0 million for Accelerator Improvements and Modifications and

$4.8 million for General Plant Projects. These projects are needed to maintain
Nuclear Physics facilities and to provide for general purpose projects at
Lawrence Berkeley Laboratory and CEBAF.
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GENERAL SCIENCE PROGRAM DIRECTION

rh^ cv iqqg budaet reauest for General Science Program Direction is

III 9 m n?on These^funds are required to provide for the sa aries, benefits

JJSvel and other expenses associated with 89 full -time equivalents required to

^HminUter the Hiqh Energy Physics and Nuclear Physics programs by the

SeSdSiarters !ta}? and SLe at the Department of Energy Operations Offices.

This concludes my statement. I would be happy to answer your questions.
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APPENDIX I

SUPERCONDUCTING SUPER COLLIDER

The Superconducting Super Collider (SSC), a large proton-proton collider for
basic scientific research, was under construction near Waxahachie, Texas. The
SSC was designed to become the world's preeminent particle accelerator facility
for high energy physics research. Research at the SSC was expected to answer
questions about the ultimate constituents of matter and energy.

The project was terminated by Congress in 1993 when it passed the FY 1994 Energy
and Water Appropriations Bill (P.L. 103-126). Included in this bill was
$640 million for the orderly termination of the SSC (Table 13).

In November 1993, the Department assigned responsibility for termination of the
SSC to the Oak Ridge Operations Office {Oak Ridge), which reports to the
Associate Deputy Secretary for Field Management, and the SSC Project Office was
reassigned from the Office of Energy Research to Oak Ridge. The Department
published a termination plan which is being implemented under the direction of
the SSC Project Director. The termination plan is consistent with the FY 1994
appropriations legislation that terminated the SSC project. Consistent with the
provisions of this legislation, DOE is: 1) terminating the SSC project in an
orderly, cost-effective, environmentally sound, and safe manner; 2) developing a

plan to maximize the value of the investment made in the project, including
recommendations as to the feasibility of other uses of project assets; and

3) working closely with the employees and other interested parties to mitigate
the impact of the termination.

Close-Out Status

A Settlement Agreement was signed by the Department and the State of Texas in

November 1994, and a Closing, which implemented formal transfer of property to

the Texas National Research Laboratory Commission (TNRLC), was held on

December 1, 1994. A transition period in which DOE provided practical assistance
to Texas during the property transfer ended on January 31, 1995. This was an

important step in the termination process, a necessary ingredient for the swift,
efficient, and environmentally sound termination of the project. The agreement
resolves claims made by the State, thereby avoiding litigation, and provides the
basis on which the use and value of existing Collider assets can be maximized.
It provides for an equitable distribution of property between the Department and
the State, taking into account the respective Federal and State investment in the
project.

The SSC Termination continues to be on schedule and within the budget estimate
for the defined termination scope. Major milestones have been accomplished as

follows:

• Personnel demobilization has occurred ahead of schedule.
• Technical close-out activities are complete except for records disposition.
• Subcontract close-out activities are on schedule. Of the 20 major

subcontracts terminated, 16 settlement proposals have been received, three
are due in March 1995, and one proposal has been settled.
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• Property dispositions were delayed pending the Texas Settlement but are
expected to be completed in 1995.

• Initial site stabilization was completed on schedule and a program plan forsite restoration was provided to Texas for comment in December 1994
• Project definition studies for future on-site use of assets and DOE

evaluation of these studies have been completed.

Funding Status

Including the $640 million provided in the FY 1994 appropriation and the FY 1993
uncosted obligations of $95.8 million, $735.8 million was available for
termination. Negotiations between the Department and the State of Texas resulted
in a settlement payment of $145 million to Texas and an escrow payment of
$65 million for a total of $210 million leaving $525.8 million available for
termination. The $65 million is to be a one-time payment to support construction
and commissioning expenses of a Texas-proposed cancer treatment and research
facility (Regional Medical Technology Center) to be built at the project site in
Ellis County, Texas. The $65 million will be released from escrow when a
determination is made that the facility meets the requirements for such a
facility as prescribed in the Energy and Water Development Appropriations Act of

It presently appears that implementation of the settlement and the project
termination process can be accomplished within existing SSC appropriations
However, there are still some risks in view of substantial uncertainties
especially regarding the close-out of large subcontracts and the outcome'of
potential litigation. The Department is making every effort to keep the
termination costs within existing SSC appropriations. The Department does not
anticipate making any special requests for additional appropriations to support
termination or future potential uses of assets at the SSC site. The SSC
termination activities continue to be on schedule and within the budget estimate.

There is an additional issue which Is outside the defined scope of the
termination project. A number of local entities are seeking payments from DOE to
offset alleged negative impacts from the decision to terminate the project The
current total of such claims is approximately $30 million. The analysis of the
claims IS underway and no determination as to merit has yet been made.

The financial records as of December 31, 1994 are summarized as follows:

SSC FUNDS STATUS
(As of 12/31/94)

ACTIVITY AMOUNT
($ in millions)

FY 1994 Costs $318
FY 1995 Costs (Oct. -Dec. 94) $251
Remaining availability $167

TOTAL $736
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Disposition of SSC Assets

Both the Department and the State of Texas have conducted studies of potential
on-site uses of major SSC assets and facilities. The State, under a DOE grant
for up to $6 million, conducted project definition studies in four areas of use:
research in superconductivity and cryogenics; high-performance computing; a

regional medical technology center; and Blackland Prairie restoration. The
Department initiated a second set of project definition studies that focused on
six other potential on-site uses of assets: scientific study of the velocity of
light in a magnetic field; research on convection of cryogenic helium gas;
geotechnical research facility; research and science education center; minority
institution network; and regional industrial technology institute. The
Department made awards to eleven institutions, mostly universities, for eight
project definition studies. Reports from both sets of project definition studies
were submitted to the Department in late October. They have been peer reviewed
and used to determine the interest of Federal, State, and other funding agencies.

Several of the potential on-site activities, especially those related to
education, the support of industry, and land uses, are primarily of State
interest and will depend on State leadership and funding. In some cases, such as

specific scientific experiments, the Federal government would be the logical

source of funding. Any formal proposal for such activities will be handled by

the Federal agencies using their standard peer review processes.

To maximize their value and usefulness, most of the remaining Department-owned
equipment and assets are being made available to other departmental programs and
projects, with highest priority given to the High Energy and Nuclear Physics
programs. The Department has established a working group of experts whose
members help in determining the procedure for equipment reallocation to these
programs. The Department has reserved certain of the remaining DOE-owned
equipment and assets that are critically needed for on-site activities.
Decisions on the reserved equipment and assets will be made in April, taking into
account the funding status of the proposed on-site activities.

The complex negotiations and detailed studies have necessarily taken time. The
Department will continue to move judiciously to arrive at a reasoned and
thoughtful set of recommendations. A report on maximizing the value of the
investment made in the SSC is being prepared and will be sent to the Congress and
the President in May 1995.

Personnel Status

The Superconducting Super Collider Laboratory (SSCL) total population, which
includes Universities Research Association, Inc. (URA) and EG&G, Inc. employees,
temporary employees, consultants, and on-site vendor representatives, has been
reduced from 2,328 at the time of termination to 416 as of January 31, 1995.
This number is projected to decrease to 364 by March 31, 1995, and to
approximately 50 by the end of September 1995. This number will steadily
decrease in FY 1996 with the SSCL on-site presence expected to end not later than
September 1996.
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In addition to the SSCL employees, there are currently 39 DOE employees at the
site (down from 61 at the time of termination), 12 DOE support service contractor
personnel, and 8 MK-Ferguson employees. MK-Ferguson is the contractor performing
site restoration activities. These numbers are projected to decrease through
FY 1995 and FY 1996 with the DOE presence also expected to end not later than
September 1996.

In summary, we believe that SSC termination is proceeding satisfactorily and on
schedule and that we are proceeding in a manner which will assure that we
maximize the benefits of the Government's and the State's investment in the SSC.
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Mr. ROHRABACHER. Dr. Krebs, thank you very much.
And I couldn't help but notice that you were sa3dng that some-

thing would permit us advancement in certain areas were going to

permit us to make these choices about what type of energy sources
would be compatible with the environment in the future.

I'm afraid that those type of decisions are going to have to be
made this year. And we're going to have to be making decisions

right on this panel in terms of what's in your budget, as to what
direction we're going to go.

And I know it's always easy to put off decision-making as to

what things we're going to emphasize until next year's budget or

five years down the road, once we got this report in or that report
in. But I'm afraid decisions like this are going to be made.

Before I get into any questioning from the Chairman, I would
like to introduce Mr. Falwell who has—Fawell who wants to say
a few words because he has to run off to another meeting.
Mr. Fawell. Yes. And I thank you very much.
I have a piece of legislation which is before one of the Labor

Committees and I must labor there rather than here.

But I did want to mention that we have Dr. Alan Schriesheim
here from Argonne National Lab, which I've often mentioned is in

the center place of the universe, which is the 13th Congressional
District, and also Dr. John Peoples who is with Fermilab. That's
not in the great 13th of Illinois, but it's in the great 14th, I guess.
Congressman Hastert's District, and both of these gentlemen are
very well known to this Committee of course and are doing out-

standing jobs.

And I apologize for not being able to be here to brutally cross ex-

amine you after you have given your testimony, but I shall read
the testimony very closely and welcome you here to this gathering.
Thank you, Mr. Chairman.
Mr. ROHRABACHER. Thank you.
In this hundred days that we have before us, all of us should be

in at least three different locations at one time all the time. And
I certainly sympathize with my colleague who would prefer being
here when people from his own district are present, but we know
you're doing the Lord's work elsewhere.
Mr. Fawell. That's a nice way of putting it.

Mr. ROHRABACHER. Or Newt's work. I'm afraid to say which one.

Dr. Samios. The same.
Mr. ROHRABACHER. Dr. Krebs, I notice that you and you did men-

tion the fact that you had made some reductions in the advanced
neutron source, and I notice it went down from $16 million in 1994,
which went up to $20 million in '95, and this year there's not any
money requested at all.

Dr. Krebs. That's right.

Mr. ROHRABACHER. And I take it that, as you mentioned, you're
reevaluating this whole area?

Dr. Krebs. That's right.

We would expect to propose, as I said, we want to initiate re-

search and design activities to explore a pulse spallation neutron
source which, although we cannot say, you know, what that would
cost at this time, we believe that it would be considerably less ex-

pensive.
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And we will propose a reprogramming for some, not all, but some
of the '95 funding.
Mr. ROHRABACHER. Well, I congratulate for that obvious execu-

tive-type decision-making, and I know you had lots of advice on
that, as well. But that is the tj^je of, rather than just saying, we're
going to leave the decision-making to somebody else as to how re-
structure the spending under your jurisdiction, you've made some
decisions here. And I've noticed that in other areas as well.
And also that your overall request certainly reflects moderation

in the request even though I will have to say that even though
you're requesting a little bit more, you're actually going to be end-
ing up with a little bit less.

I would hope that in the next few days, unless you would like
to give us your suggestions today, that you would tell us what your
three highest priorities are within your spending jurisdiction, and
we'd like to know what your three or four lowest priorities are.
And I know that's very difficult to do but, frankly, if you don't

give us what your lowest priorities are, we're going to establish
that for you. So we'd love to have your advice and have you part
of that whole system.

Dr. Krebs. I think that I would love to be part of that system.
I think it is hard. It is probably easy to say that things like the
scientific facilities initiative and working the problems for high en-
ergy physics are high priorities.

It's more difficult to say what the lowest are. It is not impossible
but it does require a conversation and I would really like to be part
of that conversation.
Mr. ROHRABACHER. All right, we're anxious. But just beware,

we're on a deadline here.
Dr. Krebs. I understand.
Mr. ROHRABACHER. I was a journalist prior to getting involved in

politics and I had the deadline at the end of the day. And no mat-
ter how great a job that I did on that article that I was working
on, some of these articles I worked on were really impressive.

[Laughter.]

Mr. ROHRABACHER. But I missed the deadline. And it made no
difference at all. No one got to see that incredible wisdom that I

had to share with everyone.
So we're sort of operating under that—not sort of—we are operat-

ing under that same rule of having a deadline.
We will be operating today under the five-minute rule and which

all Members will have five minutes to question.

We will go through a second time, as well, if we have time to do
so. That also applies to the Chairman if you want to start the clock

now. I guess it might have started a couple minutes ago.

I want to ask you a little bit about fusion research and the fusion
program.
Apparently it says here that it's estimated to bring the fusion

program to fruition, even under the most optimistic forecast, would
require a doubling of the current budget, which is $700 million a
year—to $700 million a year, right.

How long would it take after that, and what are the chances of
success? And when you consider other needs, is this still a viable
option?
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Dr. Krebs. Well, it is correct that in order to achieve the goals
that were established in the Energy Policy Act, because that's real-

ly what we've been trying to meet. The Energy Policy Act was
passed in 1990. That you'd have to substantially increase the fu-

sion program in order to do that.

I do believe, and this is a personal judgment, that if we could
find the will and the funds to pursue this program in an integrated
way, we would wind up with an energy technology that would in-

deed, as I said before, support productivity and also be

—

Mr. ROHRABACHER. How many, how long do you think, if we
could, for how long?

Dr. Krebs. If we could. For how long? I mean, we're talking
about meeting the Energy Policy Act goals by the year 2040, 2050.
Mr. Rohrabacher. So we're talking about spending $700 million

a year?
Dr. Krebs. I can't say that it's $700 million a year all the way

out there. But it's $700 million a year, and I'd have to get you the
explicit—some of this is depending on what our share might be of

the International Tokamak, the Thermonuclear Experimental Re-
actor, the ITER. And so I can't predict that explicitly and in detail

all the way out.

Mr. Rohrabacher. Now the ITER itself which you've just men-
tioned, the estimates are that it's going to have an enormous cost

there, and that we're already talking I think about $80 million a
year on this project?

Dr. Krebs. That's right.

Mr. Rohrabacher. When you consider the long-term costs, are
we going to—is this going to be another SSC tj^pe of situation with
fusion with the ITER that we're spending money that will not come
to fruition because we just don't have the resources?
Wouldn't it be better maybe to focus that money on areas that

we will actually be able to see something come to fi'uition where
we'd benefit from it directly?

Dr. Krebs. ITER, there is an issue of what the nation and how
the nation wishes to invest in this program. And if we wish to back
off of pursuing fusion in a prompt fashion, then overall we would
probably not wind up participating in ITER.
However, I have to say that the ITER collaboration has been a

model of support and collaboration on an international basis.

And to the extent that we have been less than good partners in

some of our previous international collaborations, I think that we
will learn a great deal by pursuing the engineering design activi-

ties for ITER.
And it will support and does now support activities, domestic ac-

tivities at our laboratories and in universities, and is developed in

such a way as to bring industry into and to develop its capabilities.

Mr. Rohrabacher. Is there a chance that this could turn into

another SSC scenario where we spent so much money and it turns
out to be too expensive for what we can do?

Dr. Krebs. I think it is hard to say that at this time. I mean
there's no question that the ITER will be a multi-billion dollar fa-

cility. Part of the reason why we're engaging as an international

collaboration is to reduce the impact on the United States of that
large investment and will be less.
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Mr. ROHRABACHER. There was an international aspect to the SSC
as well.

Dr. Krebs. The SSC was put together, the SSC was totally de-
signed and conceived within the United States, and then we went
out looking for foreign participation.

The ITER, from the very beginning, the first conceptual design
activities, now the engineering design activities, has been inter-

nationally pursued. And to some extent, there have been—it has
made things somewhat ponderous, but there is buy-in from all of
the parties in the collaboration.

Mr. ROHRABACHER. I don't mean to—I'll move on to Mr. Bartlett

in a moment but I don't want to say that the Chair is prejudice
against this particular project.

I just want to note that when we have big ticket items that may
or may not have significant chances of any near term success, that
that takes away from some of the budget that could be available
for other items on the budget that might have some tangible pay-
back that the taxpayers can see.

And you're mentioning the gene research program and such
which people can see their return on that. And that's the type of
thing that I think that bolsters support among the American people
who are footing the bill for a strong scientific research program.

Dr. Krebs, I'd like to turn now to Mr. Bartlett from Maryland.
But first I would like to acknowledge the presence of our Chairman
of the Science, Space and Technology Committee, Mr. Walker, who
I would recognize out of order, as he is the Chairman, but he has
graciously said we should go by the regular order. So, Mr. Bartlett.

Mr. Bartlett. Thank you very much.
In another life, I spent a number of years in both basic and ap-

plied research, and so I obviously am very supportive of all of the
work that you're doing.

But in a real world with budgetary constraints, we obviously
need to look at privatization and tax incentives for doing some of
what you're doing.

I want to continue the line of thought that our Chairman was
pursuing relative to fusion research.

I think that there is another consideration in fusion research. It's

one in a series of very interesting things that you're doing, but I

think that there's another parameter to this, and that is how it fits

into our energy future.

And it would be very useful if we could have an analysis of that
with relation to the available fuels. Obviously most of our energy
today comes from fossil fuels, what does remain in this country,
with what kinds of cost of extraction, and so forth.

And I think that we need to set our discussion of fusion energy
research in the context not only of good research and interesting
things to do, but of our energy future, and it would be very helpful

to us, I think, if your Department could do that for us.

[The information follows:]
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Although I am not prepared to comment on the cost of fossil fuel extraction in

the middle of the next century, which is when fusion energy could begin to

have a commercial impact, I do believe that we need to provide as many energy

options as possible for future generations. The need to develop new energy

technologies is driven by several factors, one of which is the prediction that

the world's population will increase from about 5.5 billion today to about 8.5

billion in 2025. Approximately 80 percent of the 8.5 billion people are

expected to be living in developing countries and have strong expectations for

the increased standard of living associated with a greater use of technology.

In this context, fusion offers the possibility of being a very attractive

option. Its fuel is essentially infinite, and fusion needs much less fuel to

produce the same amount of electricity as coal, oil, natural gas, and nuclear

fission reactors. In addition, the only by-product from the fusion process is

the harmless gas helium and, to the extent that fusion replaces other fuels,

fusion energy production will reduce the impact on the environment.
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Mr. Bartlett. I have another major concern that I think our
government laboratories can focus on. As everyone who watches is

aware, we have a decreasing number of our bright young people
who are choosing careers in science math and engineering and
that's in contrast to our economic competitors, the Pacific Rim and
Europe, where they have increasing numbers of bright, capable
young people who are going into these disciplines.

It shows an economic competitiveness. I worked for IBM for eight
years. We knew that Japan was going to near t£ike over or take
over the leading edge in computers if we did not increase the num-
ber and the quality of the graduates of our schools. We didn't do
that, and the history has shown the consequences of that.

I'm concerned ultimately about a threat ultimately to our na-
tional security if we cannot increase the number and quality of

young people who go into these disciplines. What can your Depart-
ment do?
What we need in America is something that captures the imagi-

nation, something that makes us feel good about ourselves and
these achievements, something that inspires our young people to

sign up for careers in science, math and engineering and enter our
colleges and universities.

What can your Department do to—what would you recommend
that we fund maybe more aggressively than we're funding now,
that would provide this focal point so that we can turn the comer
in attracting more of our young people?

Dr. Krebs. Well, you Imow one of the benefits of this job for me
has been the ability to go out and talk to some of the, to go out
to my constituency, if you will, in the universities.

I spent many years at a national laboratory, and I have a respon-
sibility for them. But I think the benefit here has been that the Of-

fice of Energy Research funds, either directly or through the user
facilities at its laboratories, the research of faculty and students
throughout the country.

And I've had the opportunity to visit at some of our major and
less-than-major universities. And when I go, I always talk to the
young people.

I specifically request lunch or something with students directly

because I want to know what they're thinking and what they're

feeling.

And one of the things that is true is that they are in a quandary
about whether they should maintain their own investment of time
and effort in an area that is, that basically takes a lot of effort

when there is not apparently jobs out there for them to do in

science and engineering.
In some respects, this then falls into a discussion, and they look

at me and say, what are you going to do for us. And I have to ex-

plain to them that times are tough in Washington, and that despite
that, we have important problems that need to be done.

I mean, in some cases, these important problems are things like

looking for the origins of matter and energy and what's going on
in high energy physics.

In some cases, it's pursuing the nature of materials in chemical
processes using our facilities or other techniques.

88-393 95-17
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And I need to say to them, because we do want the best and the
brightest, is that we've got hard problems that need to be solved
if we're going to have a sensible way of using energy in the future,

and we need you to stay in there.

Now, I can't tell you because I know you don't have the money
any more than I have the money. But the real issue here is impor-
tant problems and we have to basically convey to them, not just
me, but all of us that we need them in there solving these prob-
lems, and we do need to choose which problems we're going to

make that investment in.

And I think we're really up against the wall in probably this ses-

sion and the next few sessions as to how we pick those important
problems that they need to solve.

Mr. Bartlett. My time is up. I just wanted to say I appreciate
your concern for this, but in reality we're losing the battle for these
good minds. And somehow we have to turn that around.

Dr. Krebs. I agree.

Mr. ROHRABACHER. Your time has elapsed.

I'd just like to note that a government or anybody else who tries

to do everjrthing for everybody ends up not doing an3^hing for any-
body, because it just can't do it.

And that's what this is all about, is trying to set priorities. And
I think there are some things that can be done, and Mr. Bartlett

is a good example of the type of inspiration that can be given to

young people and in a sense, you've got someone who has been
elected to the highest legislative body in the land who is a scientist.

And I'd like to now turn to Mr. Roemer from Indiana.

Mr. Roemer. Thank you, Mr. Chairman.
Welcome, Dr. Krebs. I would follow up on the Chairman's ques-

tions initially about Tokamak. If Tokamak is cancelled, what do we
pursue in terms of fusion, energy alternate programs.

There's an interesting report out by the Office of Technology As-
sessment in the last chapter that asks a number of questions, one
of which is what is the Department of Energy's current program for

alternate concepts of fusion. What would you pursue if Tokamak
was cancelled?

And is there a way to reorganize some of that money so we
would see a savings for the budget and still have some other op-

tions to pursue in terms of fusion?
Dr. Krebs. If we decided not to go forward with Tokamak, and

I'm not sure exactly what you mean by that, whether you mean
ITER or TPX. I mean, it could get to—
Mr. Roemer. I'll ask you a question about ITER.
Dr. Krebs. Yes, there are a set of paths that we could pursue

to look at alternates.

We, when the program—before the program went down the direc-

tion as prescribed in the Energy Policy Act, associated with all of

the time lines to make the Tokamak a full demonstration, a com-
mercial feasibility demonstration, there were a set of activities that
looked at alternate concepts.
And if you gave us the constraints, we could, there are alter-

natives to explore and that's as much as I can say at this point,

because we have not been pursuing that direction. We have been
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looking to make Tokamak the commercial feasibility demonstra-
tion.

Mr. RoEMER. I would have a number of written questions I
would submit to follow up to that if I could, Mr. Chairman, but
given my time lines

—

Mr. ROHRABACHER. We'll expect you to do just that.
Mr. RoEMER. Dr. Krebs, follow up on ITER. You said it was a

model program of cooperation. Wouldn't that be because we've only
entered into the science aspect and not the engineering and budget-
ing aspect?
And haven't we in fact run into a great deal of reluctance from

some of our international partners to commit to the funding that
would be necessary to finally build ITER?

Dr. Krebs. That's not my impression.
But first before I illuminate, sort of reflect on that, right now

what we are doing is what is called engineering design activities.
Some of that is research. But I wouldn't characterize it simply

as science. I mean, this is appUed research. There's engineering in-
volved, and there is actual engineering design that's being done in
collaboration with industrial partners both—amongst all of the par-
ties. So we are beyond what I would call science.
At the same time, there is no question that we have not commit-

ted yet to construction. However, I think it's important to note, and
I don't have the detailed numbers at my fingertips, that we are,
that both the European Union and the Japanese have programs in
total size that either exceed or are the equivalent to the size of our
programs. That each of those partners has made significant invest-
ment in facilities that are the equivalent, they are either making
the investment or have made it in the equivalent of something like
the Tokamak Physics Experiment, the TPX.

There's no indication that they will not continue to pursue some-
thing that goes towards demonstration. And then if we decide not
to do that, then we are basically deciding that we will not, you
know, we're not going to have that technology.
Mr. RoEMER. I would have a couple of other questions to follow

up on your answer as well too. Finally, you have about 27 facili-
ties

—

Dr. Krebs. In the initiative.

Mr. RoEMER. —under your direction.
What recommendations would you make this Committee to po-

tentially consolidate some of those facilities to increase the science
but see some cost savings for our difficult budgetary decisions?

Dr. Krebs. I'd have to work with you on that because I think
that this is to the heart of what Mr. Rohrabacher is asking,
amongst other things, I mean, you know, because there's some fa-
cilities consolidation but we'd have to make other kinds of hard
choices.

And I don't—right now I am focused on the fact that these facili-
ties have two to three times the number of high quality proposals
than they can support and that they are not necessarily reproduc-
ible. Each of them can do different kinds of science and we are not
talking about intrinsic duplication here.
Mr. RoEMER. I would just thank the Chairman, and remind Dr.

Krebs that yesterday a group of Republican freshman introduced a
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proposal to eliminate the Department of Energy. So some of us try-

ing to work to consolidate different departments and save some
money, I think is in your best interests.

Dr. Krebs. I understand.
Mr. ROHRABACHER. Thank you, Mr. Roemer.
And just your comments in answer to Mr. Roemer's question

about the Japanese, it may be to our benefit to allow the Japanese
to develop this particular technology and us go on and develop
other technologies. That may be to the benefit of mankind and the
benefit of this country, especially if it costs an enormous amount
of money and prevents us from going into other areas where we
might being more successful in a shorter period of time in develop-
ing something that has an immediate payback.

I'd like to recognize that Mr. Schiff has joined us from New Mex-
ico. Mr. Schiff is the Chairman of the Subcommittee on Basic Re-
search, and we worked very closely with Mr. Schiff, and respect his

opinion and are very happy that you joined us today, and will be,

I understand, introducing someone in the next panel. No?
Mr. Schiff. I think not in this particular hearing, Mr. Chairman,

but I think in the future.

Mr. ROHRABACHER. At a future hearing.
Mr. Schiff. At a future hearing.
Thank you for that.

Mr. ROHRABACHER. All right.

Mr. Schiff. Let me just say, I just want to thank you for holding
this hearing and thank you for the cooperation you've offered with
my Subcommittee.

I've been in and out because of the schedule right now that you
know of. I was helping handle the Crime Bill yesterday and some-
how I got on the Ethics Committee again.

And we're meeting again today and that takes priority as a mat-
ter. So I do have staff who've been following these sets of hearings,

and thank you for holding them.
Mr. ROHRABACHER. I always refer to Mr. Schiff as the conscience

of the Congress as we all look to him. He's such an important ex-

pert on law enforcement especially but we utilize his expertise and
his judgment in a lot of other areas as well. I'd now like to recog-

nize Mr. Wamp from Tennessee.
Mr. Wamp. Thank you, Mr. Chairman. Good morning. Dr. Krebs.

Two quick observations.
First of all, my mother told me when I was a small boy that I

would end up like the people I hung around with, and I want the

record to show today that I'm between the only two scientists in

the House, the Honorable Mr. Bartlett and Mr. Ehlers, and I hope
that my mother was right.

And secondly, that's the first science or energy map that I've ever

seen on which New Mexico looked like a normal state.

[Laughter.]
Mr. Wamp. In all deference to the Honorable Steve Schiff.

Dr. Krebs, we've talked about the SSC this morning.
Mr. Schiff. Can I just interrupt, will the gentleman yield? I

don't have to come here to be insulted. I can go to any number of

Committees and be insulted.

[Laughter.]
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Mr. Wamp. Also, since you started this, or I started this, I was
going to say it's good to have—I'm also on the Basic Research Sub-
committee, and it's good to have a Chairman who apparently can't

say no. So I'll remember that at a later time, as well.

We talked about the SSC. We talked about the advanced neutron
source, programs that were deep in long term commitment. Many
of us remember the commitment that President Reagan made to

the SSC. It to me reminds us all of the need for a long term science

strategy in this country and a commitment to long term, strategic

investment in energy research as well.

I don't want to belabor the point, but we are having a summit.
Again, I want all my Subcommittee members to get tired of me
saying this, in Oak Ridge on June 1st and 2nd, and one of the
things I've requested a field hearing on for Basic Research and En-
ergy and Environment Subcommittees is that 30-year science strat-

egy, long-term planning, so that we dOTi't continue to go down a
road that we get off of later before the job is done, before the in-

vestment is realized.

And with respect to neutron science, I would like to see the spall-

ation neutron source built but not because it would replace the ad-

vanced neutron source at a much smaller funding level in Oak
Ridge, but because the Congress and the Administration both sup-
port long-term neutron research.

Why is it so important to the future of the country that we invest

in neutron research?
Dr. Krebs. Well, neutrons have a capability of exploring matter

that at the very finest detail, and actually I should let Dr.
Trivelpiece answer this question because he does it much better

than I.

And actually Dr. Samios has a neutron scattering facility as does
Dr. Schriesheim, I think too. So you've got three directors who do
this research even more closely than I do.

But essentially, neutrons help us understand first how matter is

constructed in terms of solids, in terms of things we use, you know,
whether you're talking about ceramics or metals or the plastics, the
kind of stuff that goes into things we use in every day life, and that
we need either to learn how to make them better so that we have
more energy efficient processes, or we're using less materials, or

make them lighter, for example, in automobiles so that in fact our
automobiles can be more efficient.

And so this neutrons as a probe of materials is a tremendously
powerful tool that has been used in the United States to look at

improvements for how we bum fossil fuels, how we improve energy
use.

And one of the things that is interesting is that this is an area
in particular where the Office of Energy Research is active in effec-

tive collaborations within the Department of Energy for under-
standing materials and their behavior in energy systems.

In addition to that of course, neutrons can look at living systems
or molecules that are involved in living systems. It C£in explore
magnetic materials in ways that will have impacts either on our
understanding for medical purposes or for improving materials for

other kinds of utilization.
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So it really meets the needs of the Department of Energy but it

has broader interests as well.

Mr. Wamp. I heard the bell go off, Mr. Chairman. I'll yield until
the second round of questioning.

Mr. ROHRABACHER. All right. Time has elapsed.
Mr. Olver from Massachusetts?
Mr. Olver. Thank you, Mr. Chairman.
Dr. Krebs, I have been exploring, as you've been speaking, the

science facilities initiative which we have a whole panel on a little

bit later. But in your testimony, you

—

First of all, the science facilities that we have, are these better
in their totality than what's available in other places in the world,
in other parts of the world?

Dr. Krebs. In some cases, yes. In some cases, not the case.

Let me give you an example where I think we either are or will

be at the edge in competitive, and that's in the case of synchrotron
radiation.

The facility that we're building at Argonne, the Advanced Photon
Source, the facility that's just come on line at Lawrence Berkeley
Lab, the Advanced Light Source, these are world class facilities.

The facilities that—the reactor facilities at Brookhaven and Oak
Ridge are probably eclipsed by a facility in Grenoble, and yet it is

the only, these are the only facilities and we are still doing out-

standing research on them, which is why we are proposing to main-
tain, to include them in this initiative, but it is also the reason why
we are proposing to undertake the design and research activities

for the pulse spallation neutron source that would take us back to

the edge.
Mr. Olver. Okay.
In your testimony, you point out the funding limitations of re-

stricted operating time.
Dr. Krebs. Yes.
Mr. Olver. And that therefore, I think it's therefore, while it's

as a result, these facilities are currently underutilized, and the ini-

tiative, the $100 million initiative across the different sets of lab-

oratories is supposed to increase the utilization by 30 percent level.

How close to full utilization would that bring us?
How under utilized are they, I guess is what I'm asking, and how

close would that bring us?
Dr. Krebs. I think it depends from facility to facility. In some

cases, we're

—

Mr. Olver. Well, you're giving 30 percent as a totality. You must
be able to give me an indication of what the totality across these
facilities might be.

Dr. Krebs. I'd have to do that for the record. I can't give that
to you

—

Mr. Olver. Well, it would be useful. It would be useful to me,
at least, to understand what the capacity and what the present uti-

lization is and therefore what 30 percent. I mean, I have no rel-

ative basis on which to put this.

Dr. Krebs. Right.
I'm struggling now because

—

Mr. Olver. That's all right. Do it for the record.

Dr. Krebs. For the record.
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And you might want to ask some of the lab directors because I

beheve they would be able to give you some examples.
[The information follows:]
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The following information is provided as an insert for the record:

Beam Hours
FY 1995

Facil ities

FY 1995

Approp.

LARGE BASIC ENERGY SCIENCES FACILITIES
Light Sources

Stanford Synchrotron Radiation
Laboratory (Stanford)

National Synchrotron Light Source
VUV (BNL)

National Synchrotron Light Source
X-Ray (BNL)

Advanced Light Source (LBL)

Advanced Photon Source (ANL)

Laser Diagnostic Lab

Combustion Research Facility,

Phase I

Neutron Sources
High Flux Beam Reactor (BNL)

High Flux Isotope Reactor (ORNL)

Intense Pulsed Neutron Source (ANL)

Los Alamos Neutron Scattering
Center (LANL)

4,200

3,600
4,179
2,184

N/A

FY 1996
Request

4,368

6,091
6,384
5,225

1.000

Est. Max.

Hrs. Pos.

4,032
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Beam Hours

Facilities

SMALL USER FACILITIES
Materials Sciences

Electron Microscopy Center (ANL)
Center for Microanalysis of Materials

{U. of 111.)
National Center for Electron

Microscopy (LBL)
Shared Research Equipment Program

(ORNL)

Total, (Small Facilities)

OTHER
National Supercomputer Center (LLNL)

TOTAL, BES

HIGH ENERGY PHYSICS

Fermi National Accelerator Laboratory
Stanford Linear Accelerator Center
Alternate Gradient Synchrotron (BNL)

TOTAL, HEP

NUCLEAR PHYSICS

Tandem/Alternate Gradient Synchrotron
(BNL)

Continuous Electron Beam Accelerator
Facility

Radioactive Ion Beam (ORNL)
Massachusetts Institute of Technology-

Bates
88 Inch Cyclotron (LBL)
Argonne Tandem-Linac Accelerator

System
Los Alamos Meson Physics Facility
(LAND

TOTAL, NP

TOTAL, HEP/NP

TOTAL, (ALL FACILITIES)

Prepared by: Ralph H. De Lorenzo
Date: March 20, 1995
Office Symbol : ER-63
Office Phone: (301) 903-3541
Home Phone: (301) 963-2699
Coordinated with:
Reviewed by:

FY 1995
ApproD.

9,816

500

FY 1996
Request

12,525

1,200

Est. Max.
Hrs. Pes.
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Mr. Olver. Well, now, a little bit earlier in the same paragraph,
you pointed out that the demand for operating time at our basic
research facilities has increased dramatically and in most cases has
exceeded availability by a factor of two or three.
Now this raises a question in my mind about just what this de-

mand is if it's an industrial demand, why is not

—

Let me finish then. If it is an industrial demand, why wouldn't
the industry making the demand put money into it which would
allow them to make these experiments. You're making the argu-
ment in the testimony that the government input limits the avail-

ability of the facilities.

If the demand is so great, and I'm wondering whether the de-
mand is industrial or from possible foreign users who might be
using these facilities because they're better than the facilities that
might be available in various other places or it is merely university
demand for graduate student research from universities where the
only place that they are likely to get money for the research is al-

ready a combination of Federal support and industrial support in

the first place.

Dr. Krebs. The users at these facilities are predominantly uni-

versity users.

Mr. Olver. So the demand that they have is that they would like

to use it but they have no money to use it?

Dr. Krebs. And we have a situation in which we have a peer re-

view process where these proposals are at or above the levels that
have been set that say that these are high quality proposals.

And so what our point of view here is is that we want to accom-
modate as much good, high quality science as we can. There are
proposals, there are opportunities for collaborations with industry.

Mr. Olver. The universities, I take it, do pay for the time that
they use at these facilities?

Dr. Krebs. No, we

—

Mr. Olver. They do not?
Dr. Krebs. They do not. We operate these facilities as part of the

national investment in basic research. It is a role that the Depart-
ment of Energy has played so that, you know, if the university

users came in in general, and they had to pay for this, it would
simply be a transfer essentially from NSF or NIH to DOE.
Mr. Rohrabacher. The gentleman's time has lapsed.

Mr. Ehlers fi'om Michigan.
Mr. Ehlers. Thank you, Mr. Chairman.
I will try to be brief, first of all, because a number of questions

have already been asked that I might have asked. Secondly, I've

noticed, based on the time we've spent on the first witness, I ex-

trapolate that this hearing will continue until 4:00 a.m. if we con-

tinue at the current rate, so I will try to shorten my time.

I really don't have a question, but I do want to enter in the
record and comment that I believe this hearing may well be one of

the most important hearings that I attend this year.

I think thus issue of energy research in our nation is of extraor-

dinary importance. I believe the average American does not realize

the importance that energy use and our knowledge of energy proc-

esses has on the economy as a whole. And it's no coincidence, even
though we often forget that we had a major recession following on
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the so-called energy crisis that first brought to the attention of the
American public the import;ance of energy.
The second major crisis followed in the situation in Iran a few

years later. And yet we don't seem to draw that correlation be-
tween the importance of energy use and the national economy.
But there's an even greater significance, and that is the research

we are doing today, not only in energy but other areas of fun-
damental research, form the economic base for three decades
hence.
And I believe it very important for us to understand and espe-

cially important for the American people to understand that, so
that they will have the support that's necessary for the fundamen-
tal research and particularly energy research in that area.
We are blessed today by the actions of our parents and grand-

parents and the support they gave to research previously. And it's

incumbent upon us to do the same for our children and grand-
children to make sure they have a strong economy because we're
doing the right things now.
The issues are becoming of course much more difficult because

the costs of the research are so extraordinarily high in many cases,
but nevertheless, this very important research must be carried for-
ward and it's our responsibility to see that it is carried forward and
at the same time ensure that it's done properly and cost effectively.
And I simply wanted to get that comment into the record. No re-

sponse is necessary unless you wish to make one, Dr. lO-ebs.
Dr. Krebs. I agree, and I'm glad you're here.
[Laughter.]
Mr. Ehlers. I'm glad I'm here too but not every day.
[Laughter.]
Mr. Ehlers. Thank you, Mr. Chairman.
Mr. ROHRABACHER. Mr. Baker fi-om California.
Mr. Baker. That's a wonderful introduction to what I'm going to

say and challenge some earlier statements made here.
The sun never set on the British Empire until they got a good

dose of socialism, tried to live off each other, and then forgot to
look forward to the future, and their upstart cousins in America
took them to the cleaners in innovation and technology, and hence
our economic improvement and the improvement of the quality of
life in America versus Great Britain.

I'd hate to see us go back to where we don't care whether the
next innovation's going to come fi-om Japan or Germany, and I'm
going to give you two specifics.

In the free market, we believe that if somebody has an economic
advantage, buy from them, don't try and duplicate it. But when it

comes to the neutron or natural gas, the hydrogen energy that
we're working on, many countries have that, and we're all starting
out equal. So whoever makes the breakthrough is going to be a
very wealthy nation and going to provide a lot of high quality jobs.
And that's where your Department comes in, and that's where

your efforts in cooperating with the private sector come in, because
we don't have all the money we need to back science and research
the way we should.
The Galvin Report was recently published, and they said they

saw as a low priority the technology transfer and the private initia-
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tives that the laboratories on their menu and their lack of focus at
the laboratories was a concern mentioned in the Galvin Report.
Do you agree that technology transfer in private in cooperation

with laboratory activities is a low priority?

Dr. Krebs. I believe that the laboratories have a lot to offer in

partnership with industry in a lot of different directions.

My understanding of the Galvin Panel was that they believed
that technology transfer at the laboratories needed to be pursued
in conjunction with the primary missions of the Department in En-
ergy, Environment and National Security and Basic Science.

And that some of the discussion that has been occurring in the
laboratories and within the Department to expand the connections
with industry beyond those major missions was perhaps something
that we needed to revisit.

In fact, as we have pursued tech transfer with the laboratories,

for the most part, they either spin off, if you will, or spin on, the
main programs of the Department.
For example, I'll give you an example that I know because

—

Mr. Baker. Okay, but I have one more question. A simple no
would have been a greater answer but go ahead.

Dr. Krebs. I'm sorry. No, no, no. I'll stop there.

Mr. Baker. No, give me the example.
Dr. Krebs. The example that I'm thinking about is we invested

in human genome research. There are collaborations with bio-

technology firms who are investing with our laboratories, co-invest-

ing, if you will, with our laboratories that not only meet their needs
but basically is building capability for our laboratories.

Mr. Baker. Okay.
In a recent article of Hill Magazine on the back page, there's a

paid advertisement that says, by 1999, 69 percent of all of our en-
ergy is going to come from foreign oil.

And of course, they have an axe to grind. They want to sell corn-

cobs and make alternative fuels. But the point still remains, rather
than France's 57 percent comes fi'om nuclear power, or Japan
where a large segment comes fi*om nuclear power, we're not moving
ahead fast enough.
And I disagree with the Galvin Report. I think we want to entice

more corporations to invest in our laboratories and work with our
laboratories on the energy front, including utilities that are going
to benefit, and we are ratepayers as well as taxpayers. It's the
same person paying for it.

Automobile makers who will benefit greatly from hydrogen fuel.

And they're not involved with Texaco and Lockheed, and they
should be.

Alternative power generators, whether it be the corncob folks or

whoever, and I think we ought to make them partners, and I think
we ought to license the agreements so that the Federal Govern-
ment receives some of the revenue if they have a breakthrough, so

that we can put more money into research.
And I think what the Chairman said is correct. If we could see

breakthroughs in the near future or even in the far future that
would make us number one in energy, we'd be willing to spend
more.
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But what we're seeing is cyclotrons, the $2 bilUon, $4 bilHon, $8
billion, $16 billion, we can't tell you how much this is going to cost,
but out there somewhere we're going to have this great whiz bang,
and Congress is getting cynical.
So we have to ask the scientific community, you prioritize, not

politicians, because we don't know what the next breakthrough's
going to be, whether it's going to be hydrogen or an alternative fuel
or nuclear. Last question.
On NIF, your Department approved NIF. Could you give us one

minute on it because it's been targeted by the green pinking shears
folks to cut it out before it starts.

Could you tell us the importance of that, or is that not under
your purview?

Dr. Krebs. It's not under my purview.
Mr. Baker. Okay, forget it then. I'll ask someone else later.
Dr. Krebs. Okay.
Mr. Baker. Thanks, Mr. Chairman.
Mr. ROHRABACHER. I think that the gentleman from California

did very succinctly describe the frustration among a lot of people,
and we admittedly are not experts. We are not scientists.
We have two scientists with us. We are very lucky to have them.

The rest of us are, you know, in your protons, electrons, neutrons,
and morons.

[Laughter.]
Mr. ROHRABACHER. We feel like we're in that latter category but

we're doing our very best job here to use our common sense.
Mr. Baker. Mr. Chairman, if I can interrupt, just the one

thought is we're going to be consolidating government, and you saw
yesterday, as the gentleman mentioned, the Department of Energy
is on the block as far as, do we consolidate it with Commerce, do
we eliminate it, do we put it under some other agency?

In order to focus on the importance of energy, and the impor-
tance of your mission, we have to have the scientific community
band together and prioritize. The Chairman mentioned it. We can't
do all things for all people. Great Britain tried it. The evil empire
tried it. It fails.

So we've got to go to the people who know and say, in what order
do we attack these problems and when can we expect a break-
through?

I am a strong supporter, as everyone on this panel is, of science
and energy research but we can't go out in all directions like the
headless horseman any longer.
Mr. ROHRABACHER. Thank you, Mr. Baker.
Our Ranking Minority Member has arrived and through the

snow storm. I don't know if Louisiana gets any snow. I imagine you
do not, and so you're not used to this, but we're very happy that
you made it. And if you have any opening comments?

Mr. Hayes from Louisiana.
Mr. Hayes. The snow in Louisiana was much like last November

8th, Mr. Chairman. It's a phenomenon that is not often occurring
but which might become a trend.

[Laughter.]
Mr. Hayes. No, I'll just place this statement in the record. I do

have a couple of questions but since I did come in late, let me go
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to those who have remaining questions. I do want to ask some
questions about EPSCOR but let me defer to who's here.

Mr. ROHRABACHER. Mr. Schiff and Mr. Graham, Mr. Olver has
asked for one more minute to clarify something on his first round,
so maybe Mr. Olver could have one more minute before we get into

this next round because he wanted one more minute of questioning.
Mr. Olver. Thank you, Mr. Chairman, and thank you for offer-

ing me that one more minute. I think you probably detected that
I was going some place and hadn't quite gotten there.

Dr. Krebs, even farther up, and just to go back to where we were
before, even farther up in your testimony, the very beginning on
the facilities initiative, you speak of 15,000 industry, university
and government-sponsored scientists doing cutting edge experi-

ments at the basic research facilities.

And then when I got into the question of just who and how many
were using these, you then said that it was essentially or almost
all university, and that was why the under utilization level, since

it would be a transfer of moneys from other kinds of government
research pots into the facilities that it would not be particularly

productive.
I guess I'd like to know, in relative terms, along the same sense

of what is the level of utilization and what 30 percent increase
might mean in this initiative, just what is the level of university

and industrial and government sponsored and how much of that
government sponsored is basically research that might be done
from outside the country that might help to pay for the operations
of these facilities.

If we have facilities which are, in some instances, the cutting

edge facilities over the world, then there's no reason why industry
or universities from other places might also be doing that and pay-
ing for it.

And what I don't see is the whole pattern and context in which
the payments for these facilities operate.

And I don't expect you to answer, obviously, off the top of your
head. In fact, if you did, we would have more than just morons, we
might have oxymorons, as well.

Dr. Krebs. All right. I will work this problem and get an analy-

sis for you for the record.

[The information follows:]
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Mr. Olver. Thank you.
Mr. ROHRABACHER. I think the gentleman's question was right on

target. I'm very happy that we—and I apologize for not following
your line of questioning earlier. I should have let you finish that
line of questioning rather than just paying attention to the alarm.
And I too would appreciate that analysis that the gentleman has
asked for. I now turn to Mr. Schiff from New Mexico.
Mr. Schiff. Thank you, Mr. Chairman. Mr. Chairman, I will be

brief. I want to say that I think that Dr. Krebs' response on the
Galvin Report with respect to technology transfer is my under-
standing of the report.

And having talked to Dr. Galvin, I want to point out that your
subcommittee and my subcommittee will have a joint hearing in
March with Dr. Galvin. Although it will not be his first testimony
on Capitol Hill, it will be his first joint testimony with the Sec-
retary of Energy and that's scheduled for early March, and I'm
looking forward to that.

But I want to say that my understanding is that Dr. Galvin criti-

cized national laboratories for seeking to go into the technology
transfer business-sort of have CRADA will travel kind of thing.

And he did not criticize CRADAs when they were within and
helped to promote certain core technologies that the national lab-

oratories were in.

And if I understand it correctly, as I stated, I support both of

those ideas.

I think for the national laboratories to go outside of their exper-
tise would injure their reputations ultimately which are world class

up until now.
But on the other hand, when we are devoting money into re-

search, I want to make sure that if there is a product at the end
of that system, that that product has a U.S. patent on it, and is

marketed by a U.S. firm.

And therefore, I question the idea that I'm hearing voiced at

times that there's a brick wall between basic research and applied
research. I see it as a continuum. And I think once you're in it, you
ought to stay in, as long as you've properly selected.

As Mr. Baker said, you can't be all things to all people. You will

have only a mediocre reputation if we try.

But once we've committed ourselves in a certain area, I person-
ally would like to see the government, academia, and business co-

operate to develop certain ideas and benefit each other through
shared research.

With that. Dr. Krebs, if you desire to have any response, I'll 5deld

to you. Otherwise, I'll yield back to the Chair.
Dr. Krebs. I agree.

Mr. Schiff. Okay, I'll take it.

Thank you, Mr. Chairman, I'll yield back. I yield to the gen-
tleman from California.

Mr. Baker. Thank you very much.
Mr. ROHRABACHER. Mr. Baker.
Mr. Baker. My disagreement with the Galvin Commission Re-

port is, I think, the way out of the nuclear arms research with all

those physicists and all the capabilities we have at the lab is the
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private sector. So where in the mission statement of a nuclear lab-
oratory would be the environment? It wouldn't be there.
Yet we have all of these sites, military sites most of them, in the

United States we want to clean up. So rather, and I've used this
example before, rather than haul all of the waste to Bakersfield,
a Class One Dumpsite, and say, well, we've taken care of that prob-
lem, we at the laboratories are developing microbes to go down on
site, eat up the pollutants, leave the site alone and leave Dodge
City. That would not fall within anyone's definition of the nuclear
laboratory, so I think there is related activities that these fine
minds could be brought to point and help the nation.
Mr. SCHIFF. May I reclaim my time very, very briefly?
Mr. ROHRABACHER. yes.

Mr. SCHIFF. Funny you should mention mission statement be-
cause I have drafted a mission statement draft bill at this point for
the national laboratories. It has been sent over to the Department
of Energy. It should have been circulated to all of our offices.
And I would welcome just trying to define these areas. What do

we want to be in, what do we not want to be in by implication for
the national laboratories. And I would welcome the gentleman's
personal input in that.

I yield back to the Chair, and thank you.
Mr. ROHRABACHER. I'd like to ask Mr. Schiff and Dr. Krebs one

question relevant to your line of questioning.
And that is, you mentioned at the end result, having a patent is-

sued would be a very positive outcome of a new technology and a
partnership there.
Should we not, if our government labs are subsidizing a private

operation in developing a new technology, should not the taxpayers
expect to be a partner in receiving the royalties from that patent
which we now, I understand, are not.
We actually help people develop new technologies that might en-

rich a certain company or a certain individual or a certain univer-
sity, but the taxpayers who are footing the bill or paying half of
the money, if not more, aren't receiving the royalties from that pat-
ent.

Mr. Schiff. Would the Chairman yield to me a minute?
Mr. ROHRABACHER. Yes.
Mr. Schiff. Mr. Chairman, I think you bring up a good point

and I think there are circumstances where that certainly would be
warranted. But let me tell you what I am told by the National Lab-
oratory Director at Sandia National Laboratory. His view is if the
CRADAs are to develop research in an area where the national lab-
oratory has its own goal within that research, whatever project it
rnight be, it might be supercomputing, it might be a manner of
high energy, physics, that the national laboratory benefits from
what is learned in the CRADA to begin with.
So his view would be, if this is done right, the taxpayers are

gaining as much from the business contribution of the joint re-
search as business gains from the taxpayer contribution.
That does not negate your suggestion in the least. It just is an

emphasis that joint research, if properly utiHzed, is not intended to
be a one way street, and I yield back to you.
Thank you.
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Mr, ROHRABACHER. I would hope that it's not only a one way
street in terms of knowledge, but also in terms of cash flow. Dr.
Krebs, do you have a thought on that?

Dr. Krebs. Well, my understanding of this, I may, my under-
standing is that this Committee has had a fairly long history of try-

ing to work on legislation and in fact passing legislation that deals
with incentives to the Federal laboratories for technology transfer.
And this issue of royalties was dealt with in that framework.

And to the extent that Congress feels that that should change, then
I think that we're ready to listen and to work with you.

I would say that my understanding of that legislation, and I was
here when some of it was passed, really does provide significant
protections and payback within the fi*amework of the laboratories
to be utilized for the mission activities of the laboratories.

So that in some respects, that's the payback. I mean, so that the
royalties received actually flow back to the laboratories to be used
for research.
Mr. RoHRABACHER. There are royalties from patents that are not

in the laboratories' name?
Dr. Krebs. No, no. The laboratories hold the intellectual prop-

erty. They have agreements with the private sector. Royalties come
in, flows to the laboratory, in some part, and it's used for research.
Mr. ROHRABACHER. Yes. I am concerned of course that making

sure that if our laboratories are developing, as I heard yesterday
in the testimony, with $1.5 million research grant, developed a new
light bulb that will eventually make hundreds of millions if not bil-

lions of dollars for the company that developed the light bulb, that
the taxpayers at least get some of that returned so that we can
bring down our budget deficit and put things in terms of not every-

body will always be coming to the government then in order to be
the partner in developing new technology.
They might want to go to the private sector and get their money

from the private sector.

Dr. Krebs. I am talking about primarily CRADAs with labora-

tories, not necessarily the broader scope of DOE investment.
Mr. ROHRABACHER. Thank you very much. Dr. Krebs. And Mr.

Graham, I think. But Mr. Graham will yield to Mr. Baker for a mo-
ment.
Mr. Baker. Just a quick question. One of yesterday's witnesses

said, "I buy my lasers" he spun off into a private company that had
before worked apparently at laboratories said, "I buy my lasers at

Livermore. They make the best lasers anywhere."
I would assume that we would get some royalty fi*om that. More

importantly than to balance the budget, which is important, but to

encourage the spinoff of former Defense secrets into the private

sector.

So it's not just, oh, yeah, we're greedy, we want to get our share,

we want to balance the budget. That's important but more impor-
tantly we want these secrets to come out and benefit mankind in

America.
Second example. Fisher Imaging took a Defense secret laser,

looking through buildings to find bomb sites. The/re now doing
breast cancer research and they are taking the laser technology
from former Defense technology into saving 10 to 50,000 lives.
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Hopefully we'll get a return on that, and we'll encourage more
people to do that. Now these spinup companies that come out, Mr.
Chairman, are generally former lab officials who then, with their

science and knowledge, spin off into private companies and make
money.
So it's important that we do get royalties and we not masquerade

it by saying, oh, well, this was our original mission an)rway, so isn't

it nice that it happened. Thank you. I'm sorry to be interrupting.

Mr. ROHRABACHER. Mr. Graham, do you want to reclaim your
time?
Mr. Graham. Yes, very briefly. And you may have commented on

this. I'm sorry, I apologize for being late. Could you give me the
current status of the ITER site selection process?

Dr. Krebs. The ITER site selection process, we are currently be-

ginning discussions amongst the four parties as to what process
we're going to use to pick a site. I mean, I think that best describes

it.

We have not chosen a site. We have begun discussions within the
ITER Management Council about the site selection process.

Mr. Graham. Is there a time table when we can expect the deci-

sion?

Dr. Krebs. There is not a time table. There is not a time that
I can give you. I'm going to have to

—

Mr. Graham. Is there a century that we can do?
Dr. Krebs. Oh, the expectation is the engineering design activi-

ties are scheduled to be done in the 1998 time fi*ame. We need to

choose a site for construction before we're done if we're going to

proceed promptly.
Mr. Graham. And finally, do you think this is a worthwhile pur-

suit?

Dr. Krebs. Do I think ITER is worthwhile to pursue? Yes, I do.

Mr. ROHRABACHER. Mr. Minge from Minnesota?
Mr. MiNGE. I will pass.

Mr. ROHRABACHER. Well, thank you very much. We will have an-
other panel shortly, but I would like to say a few words.

Well, first of all, I'd like our Ranking Minority Member to have
a few words of wrap up on his part, and if he has any other ques-
tions that he would like to ask.

Mr. Hayes. Thank you.
The only thing I wanted to do was make sure—I have the num-

bers here on EPSCOR in front of mis. I'll just take a few moments.
That program, as I recall, began before I came to Congress but

it was a National Science Foundation initiative.

And I believe the budget request is what, $2.4, $2.44 million in

the current budget?
Dr. Krebs. That is not in my part of the budget. It is not in the

programs that I'm responsible for.

Mr. Hayes. I see. Then it might be most appropriate if—could
you tell me, we have a few questions about it, to whom we might
best direct those specific questions?

Dr. Krebs. The Director of the Office of Science Education and
Technical Information is Ms. Terry Comwell Rumsey. I'd be happy
to take questions for the record, and make sure that she

—
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Mr. Hayes. In that case, let me, without expecting a detailed re-
sponse, outline what I have in mind.

I think it's about $2.44 million. It would have been at its current
level about $7 million. That would be my first question. But sec-

ondly, had the program gone forward at its intended pace, the ac-

tual request would be about $15 million. It had been scaled down
dramatically to begin with.
The point that I would ask is, since it's been scaled back so much

to begin with to the seven level, then the scaling back here be-
comes even greater.

The second thing I would like to ask is, it is a peer review pro-
gram that, fi-om what I understand, has gotten very high marks on
the peer review process. I would have requested a comment on the
Agency's view of the adequacy of the peer review process.

Thirdly, I understand, and I believe this is correct, in all of these
individual programs around the nation, they're 50/50 matches. It's

dollar for dollar matches. And I would have asked if that were not
an accurate statement.
And I would have simply posed questions on the competitive re-

search programs and their experience and the views of the Depart-
ment of Energy and especially will probably direct some questions
on the advance by medical science technology program with which
I'm more familiar because of activities at Tulane University and
other universities in my own state, and will probably direct those
later.

The only comment I would make in closing, before going back to

the Chairman, is that quite often you have unintended con-

sequences that don't handle blanket statements.
And I'll jump to the other subject we were talking about, the use

of royalties. We have a lot of university grants. We have a lot of

universities who are making a great deal of money off of royalties

that are developed through later cooperative business agreements.
We don't follow our grants down.

If we open this can of worms, we may well have universities that
believe that they currently are capable of negotiating for a presence
of business on campus in joint research programs where actually
the vast majority of their own research dollars for some of those
programs comes directly from the Federal Government and could
make precisely the same argument, that those patents in those
cases of development or royalties, in appropriate cases, don't belong
to those universities.

If we get into this, we're going to have to be very, very careful

to make the distinction between what is consequential of a policy

dollar and what is an investment dollar from the Federal Govern-
ment and I would then argue it's going to be very hard to tell the
difference.

And if we use a blanket approach, we're going to see businesses
not doing university research programs.
And if we go the other way, and continually allow spinoff of in-

dustry, then I can certainly see what the Chairman's driving at,

where you have people leaving a research lab £ind starting their
own country and maybe have benefitted fi-om federal funding.
But this is a good deal not to do in a hundred days, Mr. Chair-

man.
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[Laughter.]
Thank you.
Mr. ROHRABACHER. I would agree with my colleague that this

would open up a can of worms. Of course, when you're going fish-

ing, a can of worms is always very helpful. And being from Louisi-
ana, I know you understand that.

In fact, this is not something to be done in a hundred days, and
in fact it is a very complicated issue. What we're trying to do now
is look for new ideas and some of them like this may be shot down.
But they may not be. We may end up looking at this, as we move

forward in this session of Congress, look at these t5TDe of ideas and
some of them may come to fruition and some may not.

Dr. Krebs, I'd like to thank you for your testimony today. Again,
you have $2.75 billion under your authority basically and you are
requesting that for the next fiscal year, which represents $110 mil-

lion increase over the last fiscal year of 1995.
Our goal, what we're doing here is trjdng to establish a way of

not only not giving you that $110 million but finding ways of cut-

ting, prudently cutting, the $2.75 billion request that you've made.
I would hope that you would take our request seriously for work-

ing with us, not only on your top priorities that you hope won't be
cut, but giving us those areas that you believe are lowest on your
priority level in terms of spending in that budget request.

I thank you very much. I think we've all learned a lot today and
I certainly appreciate your testimony, and I think we've done some
extensive examination of this area. Thank you very much. We will

now have panel number two. It's panel number one, but you are
the first witness.
Thank you.
Mr. ROHRABACHER. All right. We certainly enjoyed the first wit-

ness, and our panel today, our first panel, consists of Directors of
five of the Department of Energy's multi-program National Labora-
tories.

Dr. John Peoples, Jr., of Fermi National Accelerator Laboratory,
better known as Fermilab.

Dr. Nicholas Samios—and I ask your forgiveness. With a name
like Rohrabacher, I should never worry about mispronouncing
names, but if I mispronounce anyone's name, please forgive me,
and you certainly have permission to mispronounce my last name

—

from Brookhaven.
Dr. Alvin Trivelpiece from Oak Ridge, Dr. Alan Schriesheim from

Argonne National Laboratory, and Charles Shank. I'd like to ask,
and in these introductions, Mr. Wamp has a special introduction
that he'd like to make, so could you move forward with that?
Mr. Wamp. Certainly, Mr. Chairman.
I know that time is becoming scarce and so I won't go through

a lengthy introduction of Dr. Al Trivelpiece. I will say that he was
educated at a very high level, the very highest level in the State
of California, and despite that fact, he has an amazing sense of bal-
ance.

[Laughter.]
Mr. Wamp. But in January of 1989, Dr. Trivelpiece became the

Director of the Oak Ridge National Laboratory, after an outstand-
ing career in science which I do not have time to elaborate on, and
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consequently is the Vice President of Martin Marietta Energy Sys-
tems, which his staff is over 5,000 people in Oak Ridge, and with
a budget of roughly $500 million.

He oversees the research and development programs and associ-

ated support operations at the Oak Ridge National Laboratory
which is one of the Department of Energy's multi-program energy
facilities, as we all know.
Most importantly. Dr. Trivelpiece is a tremendous asset to the

State of Tennessee and he has a long history here in Washington
and really it would be more fair if he were introducing me today
instead of me introducing him. But, Mr. Chairman, it is my pleas-
ure to introduce Dr. Al Trivelpiece of Oak Ridge to the Subcommit-
tee on Energy and Environment.
Mr. ROHRABACHER. Thank you, Mr. Wamp. And of course, we

have Dr. Charles Shank who I hope I mentioned to you before in

the lineup there, from Lawrence, Berkeley.
Our panel is here to discuss the Scientific Facilities Initiative

which is going to cost the taxpayers $100 million, but I understand
our panelists believe this is money well spent, and is essential for

better scientific research. I welcome each of you.
I would make one suggestion, and I know this is very difficult.

It is now 11:20. I would hope that you could limit your testimony
to five minutes apiece. And frankly, when you have to condense
what you have to say, it actually makes it much more powerful
anjrway, and if you have anything else you'd like to add for the
record, we would be very happy to place it in the record of his hear-
ing. So thank you very much.

Dr. Peoples?

STATEMENT OF DR. JOHN PEOPLES, JR., DIRECTOR, FERMI
NATIONAL ACCELERATOR LABORATORY, BATAVIA, ILLINOIS

Dr. Peoples. Mr. Chairman and Members of the Subcommittee,
I'm John Peoples, Director of Fermilab.
Fermilab is one of the three U.S. Department of Energy Labora-

tories that operate large particle accelerators that are needed for

research in high energy physics.

I'm very pleased to be asked to speak about the value of the
President's Scientific Facilities Initiative for these laboratories.

Four other Laboratory Directors join me today and will talk to

you about the value of the initiative to the laboratories in their

fields of research that they know well.

The purpose of the Scientific Facilities Initiative contained in the
Department's FY 1996 budget request is to increase the effective

scientific use of the extraordinary user facilities created by five dec-

ades of U.S. investment in the Department's National Laboratory
System.

In recent years, lack of funding has kept some of these facilities

from operating at levels commensurate with their capabilities and
with the nation's investment in creating them.

I also want to speak briefly about the development of the U.S.
high energy physics community's plan for the future following the
termination of the funding for the Superconducting Super Collider
project 16 months ago.
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This is because the Department's FY 1996 budget request is real-

ly the first request to be prepared and submitted to Congress since

that termination.
Now just to give my remarks a bit of context, let me explain how

scientists carry out high energy or particle physics research.
The search for a deeper understanding of the elementary par-

ticles physics and the forces that determine the fundamental na-
ture of matter in the universe is done with high energy particle col-

lisions at a handful of very large accelerator laboratories around
the world.
Many thousands of experimental physicists from hundreds of

universities and research institutions come to these few labora-
tories to collaborate on experiments that acquire and then analyze
the data from the high energy collisions.

The Accelerator Laboratory has the responsibility for operating
and improving the accelerators that create the particle collisions.

And the experimenters, these are largely people from universities,

as was noted earlier, not from industry, and the laboratory staff to-

gether design, construct and operate the particle detectors that
record what happens in these collisions.

Now these particle detectors tjrpically take five to seven years to

build, so again a very long time of investment.
Now, from the analysis of these collisions, we obtain a deeper in-

sight into the nature of elementary particles and the early uni-
verse.

Now the United States Department of Energy operates three
large accelerator physics for high energy physics, really only three
that they operate. They are the Alternating Gradient Synchrotron
at Brookhaven, the Tevatron at Fermilab, and the Electron Linac
at the Stanford Linear Accelerator Center.
Somewhat more than 2,000 U.S. experimenters, 80 percent of

whom come from American universities, and the rest really are em-
ployees of these laboratories, carry out the research.
The Scientific Facilities Initiative will be of great benefit to them,

and will help the United States remain among the world's leaders
in the science of high energy physics.

Now the Scientific Facilities Initiative comes at a dramatic mo-
ment. It's a turning point in the field of particle physics.

The SSC had been the sole initiative of the high energy physics
community for nearly a decade. Cancelling the SSC not only re-

duced the annual funding for the high energy physics program
from about $1.3 bilHon in FY 1994 to $643 milHon in FY 1995, but
it drastically changed the course of the U.S. high energy physics
community's plans for the future and left it with scant resources
to recover and go forward.

Last year, however. Congress recognized this critical situation
and appropriated funds for fiscal year 1995 that were $20 million
more than the Department's request for high energy physics.

That appropriation has allowed the Department to make major
steps towards restoring the high energy research program to a
healthy state.

Now, upon terminating the funding for the SSC, Congress asked
the Secretary of Energy to report to Congress on the future of high
energy physics in the United States.
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This request led to the formation of a High Energy Physics Advi-
sory Panel, subpanel actually, on Vision for the Future of High En-
ergy Physics. This is the process by which high energy physics tries

to make the priority decisions that a number of the Members of
this Subcommittee have asked the Department to make.
Now that panel was chaired by Professor Drell of Stanford Uni-

versity and when the subpanel issued its report in May of 1994, it

took two basic assumptions. First, that the U.S. should remain
among the world leaders in the science of high energy physics. And
second, that the annual cost of funding the program should remain
roughly constant in purchasing power relative to the FY 1995 re-

quest. They were unable to do that last or meet that last assump-
tion.

The Drell Report recommended that the Department of Energy
increase the level of operations of the three department-funded ac-

celerators, Brookhaven, Fermilab and Stanford. Throughout the
past well,

—

Mr. ROHRABACHER. That little beep that you heard was five min-
utes and because you didn't know that, I'll give you another 30 sec-

onds to summarize.
Dr. Samios. Give us the beeper at 30 seconds before.

Mr. ROHRABACHER. Okay, that helps.

Dr. Peoples. The panel then, our budgets had been declining as
a consequence of trying to compensate for the increasing cost of the
SSC. So when it went away, the budgets were much lower and as

a result, utilization of the facilities were lower.

Now, it is restoring that is our principal goal. The budget request
also includes funds for completing two construction projects, one at

Stanford called the B Factory, and one at Fermilab called the Main
Injector.

It's important to note that these projects, when completed, will

enhance the performance of the existing accelerators. They will not
require an increase in operating funds to continue these accelera-

tors. It's part of that continuation of this long investment of trying

to make very good use of our existing accelerators.

Well, I've spoken to you this morning from my perspective as a
high energy physics laboratory director in the field of research I

know best.

So now I would like to defer to my colleague. Dr. Samios, who
will follow me, and he will talk about nuclear physics.

[The prepared statement of Dr. Peoples follows:]
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Mr. Chairman, I am John Peoples, director of Fermi National
Accelerator Laboratory in Batavia, Illinois. Fermilab is one of three U.S.
Department of Energy laboratories that operate the large particle accelerators

needed for research in high-energy physics. I am pleased to be asked to speak
about the value of the President's Scientific Facilities Initiative for these

laboratories. Four other laboratory directors have joined me today; they will

speak to you about the value of the Initiative to the laboratories in their fields

of research. The purpose of the Scientific Facilities Initiative, contained in the
Department of Energy's FY 1996 Budget Request, is to increase the effective

scientific use of the extraordinary user facilities created by five decades of
United States investment in the Depanment's national laboratory system. In
recent years, lack of funding has kept many of these facilities from operating
at levels commensurate with their capabilities and with the nation's

investment in creating them.

I will also speak briefly about the development by the U.S. high-energy
physics community of a new plan for the future following the termination of
the funding for the Superconducting Super Collider project 16 months ago.
The Department's FY1996 budget request is the first request to be prepared and
submitted to Congress since that termination.

Soon after the SSC's demise. Dr. Jack Gibbons, the President's Science
Advisor, remarked that the impact of the termination of that megaproject on
high-energy physics might well be like the effect of the bolide that struck the
earth 64 million years ago and brought to a swift end the age of the dinosaurs. I

am happy to tell you that the Department of Energy and the high-energy
physics community now have a plan to go forward with a budget that is much
smaller than the budget that was required to sustain both our existing user
facilities and the construction of the SSC. The plan relies on making effective

scientific use of our existing facilities for at least the next decade. By burying
our biggest project, we hope to escape the fate of the dinosaurs.

To give my remarks a context, let me explain how scientists carry out
high-energy, or particle physics, research. The search for a deeper
understanding of the elementary particles and forces that determine the
fundamental nature of matter in the universe is done with high-energy
particle-collision experiments at a handful of large accelerator laboratories
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around the world. Many thousands of experimental physicists from
hundreds of universities and research institutions come to these few
laboratories to collaborate on experiments that acquire and then analyze the

data from the high-energy collisions. The accelerator laboratory has the

responsibility for operating and improving the accelerators that create the

particle collisions; and the experimenters and the laboratory staff together

design, construct, and operate the particle detectors that record what happens
in the collisions. From the analysis of these collisions, we obtain deeper insights

into the nature of elementary particles and the early imiverse.

In the United States, the Department of Energy operates three large

accelerator facilities for high-energy physics. They are the Alternating Gradient
Svnchrotron, or AGS, at Brookhaven; the Tevatron at Fermilab; and the

electron linac at the Stanford Linear Accelerator Center. Somewhat more
than 2,000 U.S. experimenters use these facihties for their research. The
Scientific Facilities Initiative will be of great benefit to them, and will help the

United States remain among world leaders in the science of high-energy physic;

The Scientific Facilities Initiative comes at a dramatic moment, a

turning point for the field of particle physics. The SSC had been the lodestar

initiative of the high-energy physics community for nearly a decade.

Canceling the SSC not only reduced annual funding for the high-energy

physics program from $1.3 billion in FY1994 to $643 million in FY1995, but
drastically cnanged the course of the U.S. high-energy physics community's
plans for the future and left it with scant resources to recover and go forward.

Last year, however, Congress recognized this critical situation and
appropriated funds for Fiscal Year 1995 that were $20 million more than the

Department's request for high-energy physics. That appropriation has allowed

the Department to make a major step towards restoring the high-energy

research program to a healthy state.

The U.S. high-energy physics community has indeed changed course.

In place of the plan of two years ago, which was overwhelmed by the

construction of the SSC, we are now planning to make best use of the

accelerators and detectors that we already have. To extend the productive

lives of those facilities, each laboratory is carrying out important upgrades.

We believe this new plan will allow the United States to continue among
world leaders in the science of high-energy physics and will give U.S.

scientists continuing opportimities for research at the forefront of the field, at

a cost well below the level that was required during construction and
termination of the SSC.

The high-energy physics community has achieved this change in

course by reaching consensus, with the aid of the Department of Energy's

High Energy Physics Advisory Panel. Our research community has a strong
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tradition of reaching formal consensus on the best use of resources for particle

physics and then, through HEPAP, providing the Department with advice.

Through the years, HEPAP has maae detailed recommendations for research

priorities within the constraints of federal budgets-recommendations that

have helped the Department allocate funds wisely, thereby creating an

outstandingly successful program.

Upon terminating the funding for the SSC, Congress asked the

Secretary of Energy to report to Congress on the future of high-energy physics

in the United States. This request led to the formation of the HEPAP
Subpanel on Vision for the Future of High-Energy Physics, chaired by
Professor Sid Drell of Stanford University. When the Subpanel issued its

report in May 1994, it took for its basic assumptions first, that the U.S. should

remain among the world's leaders in the science of high-energy physics; and
second, that the annual cost of funding the program should remain roughly

constant in purchasing power relative to the FY1995 request.

The Drell Report recommended that the Department of Energy
increase the operations of the three Department-funded accelerators at

Brookhaven, Fermilab, and Stanford. Throughout the past four years, the

level of operations at these facilities had fallen in response to slowly declining

budgets, themselves a consequence of the burgeoning costs of the SSC
construction. These three outstanding facilities provide the research

opportunities in experimental high-energy physics for nearly all of the faculty

and their students at our universities. A few hundred American physicists

find their research opportunities in Europe at DESY in Hamburg and CERN
in Geneva, and a comparable number of Europeans pursue their research at the

U.S. facilities

The Brookhaven AGS provides the most intense beams of high-energy

protons available anywhere in the world. The Department has steadily

invested in improvements to the AGS over the past 25 years, producing a

hundredfold increase in beam intensity since the mid-1960s, wnen I worked
on an experiment at the AGS as a young assistant professor. It was the

highest-energy accelerator then, and it remains a superb machine now,
because of those improvements. Its very high intensity beams allow

researchers to approach the energy frontier in particle physics in a way that is

complementary to the direct approach followed at Fermilab. Near the end of

the decade the AGS will begin a new life as an injeaor for RHIC, the

Relativistic Heavy Ion Collider, an important new nuclear physics facility

scheduled for completion in 1999.

The Stanford Linear Accelerator Center's electron linac operating in its

Unear collider mode provides electron-positron collisions at the same energy

as LEP, the Large Electron Positron collider at CERN. These are the highest-

energy electron-positron collisions that can be produced. Because of the



534

John Peoples Subcommittee on Energy and Environment 2/15/95 4

laboratory's unique capability to polarize the electron beam, researchers

working at SLAC can make precise measurements that are competitive with
the best measurements at LEP. Equally important, the Stanford Linear
Collider has demonstrated that the energy of electron-positron collisions can
be extended to much higher energy by the linear collider technique. This
approach, pioneered by SLAC, is the prototype for one of the likely candidates

for the next big accelerator after the LHC. The LHC, which will be built by
the European Particle Physics Laboratory, CERN, in Geneva, Switzerland, is

expected to begin operation about the year 2005. Even after the SLAC electron

linac has ceased providing electrons for colliding beams, it will continue to be
a major user facilitv for the foreseeable future, both as a source of high-energy

electron beams ana as an injector for the B Factory.

The Fermilab Tevatron is the highest-energy accelerator in the world.

This proton synchrotron achieved its beam energy of nearly 1 TeV through the

first large-scale industrial-style application of superconductivity. When operated

as a collider, Fermilab's Tevatron produces the highest-energy

particle collisions that can be made in any laboratory. When it was first

operated as a collider in 1987, the collision rate was relatively low. The
Department's investment in improvements since then has changed that. The
collision rate or luminosity has increased by a factor of 100, and the prospects

for further increases are excellent. Typically, more than a million observable

particle collisions take place every second. The accumulated data from
billions of these collisions yielded the first direct evidence for the top quark.

The Tevatron's energy and intensity make it a unique facility in the world,

and it will remain so until the LHC begins to operate at CERN about 10 years

from now. The LHC will use superconducting technology that was developed

and first successfully used at Fermilab. Lest I seem too nationalistic, let me
point out that CERN pioneered the use of its big proton synchrotron as a

proton-antiproton collider, and its staff gave Fermilab considerable help

when we set out to turn the Tevatron into a proton-antiproton collider.

Imitation is the sincerest form of peer review.

The Drell Report urged the Department of Energy to continue the

improvement of the facilities at Fermilab and SLAC by completing two
construction projects already underway: the Main Injector at Fermilab and the

B factory at Stanford. The new Main Injector, when it begins operating in

1999, will significantly increase the number of high-energy collisions that

experimenters can observe, and thus the potential for still further discoveries.

The Main Injector will also provide neutrino beams of unparalleled intensity

that may be able to unravel the puzzles set for us by the ghostly neutrinos

arriving from the cosmos and emanating from the sun. The SLAC B Factory

will provide the best opportunity in the United States to search for an

understanding of the difference between matter and antimatter.
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The Drell Report noted that the U.S. could not long remain among the

leaders in high-energy physics if funding remained at the level of the

President's FY1995 budget request. Such a funding level would not have

permitted either of the aforementioned construction projects and still left

enough funds for the laboratories to carry on operations. The Drell Subpanel

accordingly recommended that the hieh-energv physics budget request be

increased by $50 million for each of the Fiscal Years 1996, 1997, and 1998, a

three-year increase that has come to be called the "Drell bump."

The Department of Energy has embraced the Drell Report, and its

budget request for FY1996 will provide the resources that will allow U.S. high-

energy physics research to take the course envisaged by the Drell Subpanel.

The Department of Energy FY 1996 budget request for high-energy physics is

$43 million above the amount appropriated for FY1995. It provides for the

increase in operations defined in the Scientific Facilities Initiative, the

increase in construction funds for the B factory and the Main Injector, an

increase in funds for the construction of detectors that experimenters will use

at those facilities in the next decade, and, finally, it provides additional funds

to replace, in part, those lost by individual investigators at universities when
SSC funding ended.

More specifically, the Department has included in its Fiscal Year 1996

request $15M for the Scientific Facilities Initiative to increase the

effectiveness of the high-energy physics facilities at Fermilab, SLAC, and

Brookhaven's AGS accelerator. Or this $15M, $12M will enhance the

operating efficiency of the accelerators, and $3M will be awarded to university

user groups on a peer-reviewed basis, to make better use of the enhanced
facilities operations.

Like many people in my field, I believe that in the future large facilities

on the scale of the SSC will have to be designed, built, utilized and-most

important-funded as international efforts. As a step in that direction, the

Drell Report urged that the U.S. participate in the construction and use of the

LHC at CERN. The LHC offers the best prospect for U.S. experimentalists to

work at the energy frontier once the Tevatron has thoroughly explored its

energy capability. The CERN Council has stated that it welcomes nonmember
state contributions to the LHC project. The Department of Energy plans to

begin a discussion of the nature of U.S. contributions to the construction of

the LHC and its detectors with CERN management in the near future. I

believe that this is the only affordable option open to the U.S. high-energy

physics community, if it hopes to continue to work at the energy frontier once

the Tevatron no longer produces the highest-energy collisions. The ability to

participate in this project is critically dependent on reaching the budget levels

recommended in the Drell report.
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I have spoken to you this morning from my perspective as a

high-energy-physics laboratory director about the effects of increased funding in

PHf1996. However, the purpose of scientific facilities initiative is to increase the

efficiency, and hence the scientific effectiveness, of forefront user faciUties in the

entire Department of Energy laboratory system. Each year, more than ten

thousand university and indiostry scientists employ the Department's user

facilities in their basic and apphed research. These laboratories are crucial to

U.S. research in the physical sciences, and they are vital, as well, to the success

of the biological sciences. The work performed encompasses a very broad

program of scientific advancement to support America's scientific and
technological future. The United States has superb capabilities for forefront

scientific research in the next decade, but they can only be realized with

sufficient funding to make efficient use of existing world-class U.S. facilities.

Thank you for giving me the opportunity to speak to you. Dr. Nick
Samios, director of Brookhaven National Laboratory, will speak now about the

effects of the Scientific Facilities Initiative on nuclear physics research.
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Mr. ROHRABACHER. Dr. Samios?

STATEMENT OF DR. NICHOLAS P. SAMIOS, DIRECTOR,
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
Dr. Samios. Thank you. It's a pleasure to be here and my full

text I'd have to be put in the record.

Mr. ROHRABACHER. This will be submitted for the record and I

don't believe there'll be any objections to that. Thank you very
much.

Dr. Samios. Great. My testimony today has to do with the $100
million facilities initiative of which $25 million is being proposed
for nuclear physics.

Although I'm Director of a National Lab at Brookhaven that has
facilities in many of these areas, high energy, nuclear, and basic

energy science, it's my task today to comment on the purpose and
the relevance of these funds towards nuclear physics.

A few comments on the importance of nuclear physics. It's goal
is the understanding, at a fundamental level, of the structure and
dynamics of strongly interacting matter. This is the matter that
we're made of, neutrons and protons.

I would characterize this research as long term high risk re-

search. Pertaining to the comments made earlier,

—

Mr. ROHRABACHER. Long term, excuse me, was that?
Dr. Samios. High risk, because you don't know what you're going

to find. There are spinoffs. The most notable is MRI, which used
to be called nuclear magnetic resonance, but nuclear is not a great
term, so it's magnetic resonance imaging, and many of the imaging
techniques,—99 and so on. So one can go on. This field has had a
great relevance to things that make us healthy or wealthy and
wise.

The nuclear science community, just like the high energy com-
munity, has adopted long-range planning in order to set priorities

throughout the years within what we considered realistic budg-
etary constraints.

This has occurred in 1979, '83, '89, and '95. Planning sessions

looking out through five years.

As a result, we have closed down facilities, too very large facili-

ties, the Bevalac and LAMPF have been or will be phased out for

nuclear physics.

This in turn has allowed us to construct new facilities such as

CEBAF and RHIC and upgrade some of our other accelerators,

both at universities and national labs. I will comment a few on
these facilities.

The increase benefits a whole host of facilities. I'll briefly com-
ment on many of these. The total is in your handout.
The CEBAF, the Continuous Electron Beam Accelerator at New-

port News is our newest facility. It's at the cutting edge of electron

physics and it's coming on, and the increased funds will allow that
to run for 32 out of 40 weeks, increased. It's a new facility so we
will make significant gains from our capital investment.

It also has a facility that used cryogenic RF, a new technology,
which also made this accelerator a forefront facility.
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At Brookhaven, the AGS has had an upgrade and has just at-

tained heavy ion coUisions, gold on gold, which is a new regime
looking for dense nuclear matter.

In that complex, the running time will increase from five to 12
weeks, more than a factor of two in running time.

I would be remiss if I didn't comment on the progress of the
RHIC construction project which, in this fiscal year, will be 60 per-
cent complete, and if the funding for '96 comes through will be 75
percent. It's on schedule, on time, and it's interacting with industry
which is making the superconducting magnets, again forefront
technology.
The Bates Linear Accelerator at MIT, which has a unique capa-

bility with electrons, polarized electrons, polarized targets, also will

greatly benefit by an increase of more than 50 percent in their run-
ning time for their academic users.

The Oak Ridge National Laboratory has a new facility for accel-

erating radioactive beams. The increased funds will allow that fa-

cility to operate substantially in the coming year with this new,
unique facility.

The 88-Inch Cyclotron at Berkeley, a forefront nuclear facility for

many years, has a new device, a new detector and 250 users, and
again, this will allow substantial increase of running time of that
facility. It's about 800 hours compared on top of 5,000 hours.
And lastly, the ATLAS facility at Argonne also benefitted with a

new detector and it also will increase by 30 percent.

In addition, accelerators at Texas A&M, Yale, and the University
of Washington will also benefit.

I'd like to close by just commenting on the leverage factor of

these facilities. These facilities are highly scientific with highly
trained people. You cannot hire and fire these people because they
take several years to train.

So in most of these facilities, if you reduce the budget by 20 per-

cent, that means it does nothing. So it's that last 20 percent, in

some cases it's ten percent, it's the power bill and things of that
sort that allow you to operate. So the leverage factor is very large.

That's why this $25 million in a budget of something like 325 has
an extraordinary effect on the utilization of our facilities, and I

want the Committee to understand this. So I hope you strongly
support this initiative.

[The prepared statement of Dr. Samios follows:]
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It is pleasure to testify before this Subcommittee on Energy and Environ-

ment of the Committee on Science. My presence here is to elucidate on the

Scientific Facilities Initiative contained in the Department of Energy's budget

proposal for Fiscal Year 1996. As you are aware, this initiative is put forth to

increase operating time and user utilization at the existing unique Department

of Energy scientific user facilities in the high energy physics, nuclear physics

and basic energy sciences programs. The proposed sum for this effort to

correct the underutilization of the Department's research facilities is $100M of

which $25M is to be devoted to the nuclear physics program. Although I am

Director of Brookhaven National Laboratory whose institution has major

research facilities in high energy (AGS), nuclear (AGS, RHIC) and basic

energy sciences (HFBR, NSLS), I am here to testij^ on behalf of the purpose

and importance of this increase in only the nuclear physics area.

The goal of nuclear physics research is understanding, at a fundamental

level, the structure and dynamics of strongly interacting matter, its properties

under a wide variety of conditions in the laboratory and in the cosmos, and the

forces which govern its behavior. As such, the principal aim of basic research

in nuclear physics is to understand the properties and behavior of atomic nuclei

and of their proton and neutron constituents (nucleons). Such strongly inter-
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acting matter makes up more than 99.9% of the observed mass of the Uni-

verse. Nuclei display a remarkable range of phenomena, involving collective

motions of the closely-packed strongly interacting constituents and yet surpris-

ingly regular motion of individual nucleons. New facilities and experiments

provide unprecendented precision in dissecting nuclear structure, new opportu-

nities to study nuclei at their limits of temperature, pressure or rotation, and

the production of exotic nuclei of great interest to astrophysics as well as to

stringent tests of our current theoretical understanding.

The realization that nucleons are themselves many-body systems com-

posed of quarks and gluons has produced new challenges and new opportuni-

ties for nuclear physics. The underlying description of quark and gluon

interactions appears to be in hand through the theory called quantum chromo-

dynamics (QCD). However, the way in which QCD leads to quark and gluon

confinement on the scale of about lO"'' centimeter and to the strong forces

between nucleons is only beginning to be understood. These intimately

intertwined issues are very much at the center of nuclear physics. The

structure of matter at very small distance scales and its behavior at extremely

high temperatures and densities will be understood only at the level of quarks.

That understanding will be pursued aggressively in this decade through the

opportunities provided by major new facilities.

As for most branches of fundamental science, advances at the nuclear

physics frontier often depend upon the development of new technologies.

Sometimes the new technologies come from other parts of science and
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engineering. Often, nuclear physicists themselves develop the new technolo-

gies or adapt and extend the advances of others. The impact of nuclear

physics and its associated technologies is of importance to the nation's econo-

my, health, and security, as well as to other sciences. For example, the origin

of one of the most powerful non-invasive medical diagnostic tools, magnetic

resonance imaging (MRI), lies in nuclear physics. More recently, develop-

ments in accelerator technology, particle detectors, isotope production, and

large data handling systems are having enormous impact. The development of

large scale superconductivity applications in such accelerators as ATLAS and

CEBAF, promises both important science and important future societal benefit.

Nuclear physics has important and mutually beneficial intersections with

other areas of science. Nuclear processes are central to many important

questions in astrophysics: stellar structure and nucleosynthesis depend on

nuclear reactions in stars; the nuclear equation of state is central to our

understanding of supemovae and of the emission of gravitational radiation in

binary systems; the early evolution of the universe involves the QCD phase

transition. The intersection with particle physics has already been discussed,

both at the "low energy frontier" of the Standard Model and in the common

interest to understand nucleon structure, albeit with different emphases.

Nuclei provide an important laboratory for studying chaos and nonlinear

dynamics in the quantum regime. The theoretical description of many-body

systems is driven by disciplines as diverse in their scientific goals as con-

densed matter physics and nuclear physics; for example, the theory of meso-
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scopic systems and metallic clusters profits from a multidisciplinary interest.

These intersections promote the American scientific community's attempts to

advance broadly at the scientific ft"ontier.

The nuclear science community has adopted a long-range planning

process in order to set priorities within realistic budgetary constraints. This

has occurred in 1979, 1983, 1989 and 1995. This process has helped to

ensure world leadership for the U.S. nuclear physics program, while the

commuity has shown considerable coherence and has understood and embraced

the need to phase out programs in order to pursue new opportunities. For

example, recently two very large facilities, the Bevalac and LAMPF have been

or will be phased out as national nuclear physics user facilities. This has

yielded a plan consisting of two new facilities, CEBAF and RHIC, upgrades of

Bates, AGS and HRIBF accelerators with the addition of major detector

systems at these facilities as well as at ATLAS and the 88-in. cyclotron, and

the maintenance of activities at three university accelerators (Texas A«fcM,

Yale University, University of Washington).

I will now discuss the impact of the Facilities Initiative on the above

noted laboratories and facilities.

Continuous Electron Beam Accelerator Facility (CEBAF)

The Continuous Electron Beam Accelerator Facility (CEBAF) is the

newest DOE national laboratory. It was constructed within cost and on

schedule. The additional funding it will receive as a result of the Strategic

Facilities Initiative (SFI) will allow CEBAF to operate for its 1 lOO-member
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user community for 32 weeks out of a potential 40 weeks per year in FY

1996. This is very significant, since there is already a three-year backlog of

experiments approved. These funds will also help CEBAF to maintain its

world leadership position in superconducting radiofrequency accelerator

technology and enhance the performance of their accelerator, in order to

increase its reliability and availability for the physics community. A view of

the south linac cryomodules at CEBAF is shown in Fig. 1, SFI funds will

also provide critical support for some of CEBAF 's users, providing the

resources they need to perform their approved experiments at the facility.

Alternating Gradient Synchrotron (AGS) at Brookhaven National Labora-

tory

Within the last two years the Brookhaven Alternating Gradient Synchro-

tron has been able to accelerate gold nuclei to high energies (11.4 GeV/c) thus

allowing for the study of gold-gold nuclear collisions. Recent experiments

have shown that it is possible to produce very dense nuclear matter at the AGS

as well as to produce large amounts of strange particles in these collisions.

The Strategic Facilities Initiative (SFI) will permit a fuller exploitation of the

unique accelerator complex at BNL, expanding the number of running weeks

from 5 to 12. The program will include a search for strange matter (strange-

lets), an exploration of the energy dependence of various effects which reflect

the density achieved in these collisions and completion of several major

experiments which study a variety of interesting nuclear effects.

The AGS heavy ion program encompasses about 3(X) users including
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many university students. In addition this program is an excellent training

ground for experimentalists who will turn their attention to the premier

accelerator for heavy ions in the future, the Relativistic Heavy Ion Collider

(RHIC) currently under construction and expected to begin operation in 1999.

I would be remiss if I didn't note the excellent progress being made on

the construction of RHIC at BNL. As of this Fiscal Year 1995 it is 60%

complete and with the projected Fiscal Year 1996 funding, it will be at the

75 % completion mark. Recent theoretical and experimental activities in this

field have validated the original arguments for the construction of such a

facility and greater than 800 users have joined the effort to explore the

microcosm of the hot dense plasma of quarks and gluons from which the

elementary particles as we know them, and of which we are composed,

condensed immediately after the Big Bang of the early universe. A view of

the first commercially produced superconducting magnets in the accelerator

tunnel are shown in Fig. 2.

Bates Linear Accelerator Center at Massachusetts Institute of Technology

Current research at the Bates Linear Accelerator Center involves studies

of nucleon and nuclear structure as probed by precise scattering experiments

using high energy electrons. Specifically, there are electroweak physics parity

violation measurements designed to determine the contribution of strange

quarks to the magnetic moment of the proton and other experiments to make

direct measurements of the neutron charge distribution. Both of these experi-

ments use longitudinally polarized electron beams and/or polarized targets-
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technologies pioneered at Bates for nuclear physics. The DOE Strategic

Facilities Initiative (SFI) will allow for an increase of more than 50% of the

beam time available for research in Fiscal Year 1996. This will result in more

effective utilization of the recent investments in facility upgrades (South Hall

Ring, polarized beams, polarized targets, etc.) as well as the parallel develop-

ment of new experimental capabilities (focal plane polarimeter, out-of-plane

spectrometers, internal target physics). With the initiative the scientific

potential of Bates would be fully exploited and high priority experiments could

be carried out in a reasonable time after approval, which would then strength-

en a long tradition of training young scientists in nuclear physics in the use of

nuclear detectors and in accelerator technology.

Oak Ridge National Laboratory Holifield Radioactive Ion Beam Facility

The Oak Ridge National Laboratory's Physics Division is currently

completing enhancements to existing accelerators to provide a new capability

to accelerate radioactive heavy ions. This new initiative, which was recom-

mended in the 1989 long range plan for nuclear physics, will provide the first

facility of its kind in the world, the Holifield Radioactive Ion Beam Facility

(HRIBF). The HRIBF will serve users from other national laboratories and

universities in the U.S., as well as scientists from abroad. The availability for

the first time of high-intensity radioactive ion beams will provide for new

research in nuclear structure physics as well as the establishmnet of a new area

of research in nuclear astrophysics. The funds made available from the

Science Facilities Initiative (SFI) will allow for more beam hours of develop-
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ment for the new facility, thus speeding up the commissioning of the facility

for research use. In addition, the funds will allow for more intense work to be

carried out on development of new beam species, thereby expanding the scope

of the research program to more areas of interest to the users. Funds will also

be used to bring on line more rapidly some of the detectors that will be needed

by the users to make the most efficient use of the new beams.

88-Inch Cyclotron. Lawrence Berkeley Laboratory

By yirtue of its light and heavy-ion capability and its users community,

the 88-in. Cyclotron supports a truly broad forefront research program includ-

ing nuclear physics, nuclear chemistry, atomic physics, innovative instrument

development, biology and medicine, and microcircuit research that is vital to

the U.S. space effort. This facility supports ~ 250 nuclear physics/chemistry

users from national labs, universities, and foreign institutions and ~ 50

industrial/government users. The Cyclotron is the site of the major initiative

of the nuclear structure research community-Gammasphere, a new high

resolution gamma-ray detector array. Another major new capability is the

application of laser techniques for trapping atoms to study fundamental

problems in nuclear physics. The 88-in. Cyclotron continues to play an

important role in the education of the next generation of scientists, and also

carries out a forefront ECR (Electron Cyclotron Resonance) source develop-

ment program.

Increased funding, as provided by the Strategic Facilities Initiative (SFI),

will allow full utilization of the 88-in. Cyclotron. Research time will increase
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by 770 hours to over 5000 hours and will increase user support making it

possible for a wider group of outside scientists to use the facility, especially

smaller university-based groups. It is anticipated that much of the increased

running time ( ~ 500 hours) would go to experiments using the Gammasphere

detector which will reach its full power at the beginning of Fiscal Year 1996.

This detector will be the premier instrument for the study of nuclear structure

in North America and user interest in the detector will be intense as it reaches

its full resolving power.

ATLAS. Argonne National Laboratory

ATLAS is a national user facility for nuclear physics with low-energy

heavy-ions. The recently completed injector and uranium beam upgrade make

ATLAS unique worldwide in its capabilities of providing intense, high-quality,

continuous-wave (100% duty cycle), heavy-ion beams for all elements and

isotopes up to and including uranium. It excels in the timing characteristics of

its beams.

The ATLAS facility is the mainstay for nuclear structure research in the

U.S. and is providing major advances in our understanding of nuclear struc-

ture, pushing the exploration of nuclei to their limits of stability. The research

performed addresses important questions in nuclear structure physics, and it

provides crucial information for our understanding of element formation and

associated processes in nuclear astrophysics.

ATLAS is heavily oversubscribed. The DOE Scientific Facilities

Initiative (SFI) will increase projected operating times by nearly 30% plus
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provide for more efficient operation as a result of adequate maintenance and

automation. In addition, it will substantially increase beam curents through

timely completion and utilization of the new high-current electron cyclotron

resonance ion source. This will permit to take full advantage of the heavy

beam capabilities of ATLAS and of recently completed novel instrumentation,

including a fragment mass analyzer (FMA). Overall the DOE (SFI) will

substantially increase research time and output at ATLAS, in particular for the

university groups which constitute about 70% of the more than 300 users, and

for the concurrent training of young scientists.

In the above, I have mainly addressed activities at the larger facilities.

However, this proposed increased funding will also aid operation at several of

the university-based accelerators. In particular, sophisticated accelerators

located at three universities, Texas A&M, Yale University, and the University

of Washington through expanded funding for university research and opera-

tions will be able to provide the heavy ion beams needed for nuclear physics

studies.

Conclusion

I would like to conclude by commenting on why the proposed facilities

funding increase has such a disproportionate effect (positively) on the their

productivity. This is due to the nature of these highly sophisticated scientific

facilities which beyond their highly state of the art equipment, employ highly

skilled and highly trained personnel necessary for their operation. It takes

several years to train such individuals, and as such, the option of hiring and
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firing such people in times of financial stress, as in most industrial environ-

ments, is not viable. This gives rise to the leverage factor for these facilities

in that ~ 80% of the costs (personal expertise) are fixed and yield zero opera-

tions-it is the top 20% of the funds that gives the operating flexibility and

hence all the productivity. That is why the relatively small incremental

supplement in total operating funds that this $100M represents (although a

large sum on its own) yields such a large effect on the output of all our

facilities especially in nuclear physics. The increase in operations exploits the

large capital investment we have made in building and upgrading these facili-

ties. The proposed funding increase for facilities will allow the Department to

significantly increase the utilization and efficiency of operations of nearly all

of its nuclear physics facilities. Approximately 20% of the additional funds

will be administered directly to users through competitive grants. I strongly

urge that it be supported.
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Mr. ROHRABACHER. Dr. Trivelpiece?

STATEMENT OF DR. ALVIN W. TRIVELPIECE, DIRECTOR, OAK
RIDGE NATIONAL LABORATORY

Dr. Trivelpiece. Thank you. First I want to, Mr. Chairman,
thank you and Members of the Committee and want to thank Rep-
resentative Wamp for a very charitable and generous introduction.
For the Members from Cahfomia, I would point out that three

of my grandparents were bom in the foothills east of Stockton and
Sacramento, so I do have a long reach back into California, but I

do regard Tennessee as my adopted home.
I want to strongly support this initiative. I think this is the right

thing to do.

This is in part because of what I do now, but also in part because
I spent six years in the job that Dr. Krebs has now. And during
that, I've faced several cycles of the tension that naturally occurs
when you first go through a period in which there is enough money
for facilities, but not enough facilities. And then you get money for

the facilities and not enough to operate them. And then you go
through various other crises for instruments and capital equip-
ment.
And you're always trying to titrate this in such a way as to give

you a good balance of operating and it's difficult to do.

I think the circumstances have come where the funding available

for the use of the facilities is in fact shorter than it should be, and
that the Administration has wisely recognized this and tried to

fence off this to provide the incremental funds.

And it's a situation in which a small amount of incremental dol-

lars makes a very large difference in the operations because you
can go down to where you don't operate it at all, and it already cost

you something.
So the curve is very steep upward, small difference in dollars

produces a substantial improvement in the operation, gives you a
chance to take better advantage of it. I'm going to talk a little bit

about neutrons and the neutron science.

The discovery of isotopes, the use of isotopes is a well-known
phenomenon. A hundred million people in the United States have
long received some diagnosis or therapy from isotopes. It's a major
industry.
A lot of that beg£in at the Oak Ridge National Laboratory and

in fact, the science of neutron scattering began there, a fact which
was recognized this year by the awarding to Dr. Clifford Shull the
Nobel Prize for his pioneering work back in the late 1940s at Oak
Ridge.

Dr. Krebs mentioned that the use of neutrons allows you to see
into matter and so on. I won't try to go into that, but I will point

out that Dr. Shull's pioneering work led to activity to eight other

Nobel Prizes which had a profound effect on our society. I have
them listed in my prepared statement. Let me just pick a couple
to chat about for a second here.

Doctors Bednorz and Muller received the Nobel Prize a few years
ago for the discovery of high temperatures for conductivity. It was
extremely important to know something of the structure of the
metal that the high temperatures superconducting ceramics. That
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information was gained by passing neutrons through a stream of
them and seeing where they came out and from that, you could go
back and deduce what the atomic structure of that was, even
though the explanation is still not fully complete for that particular
phenomenon.

In addition, such other obscure things as a year or so ago, some-
body was concerned that perhaps President Zachary Taylor had
been poisoned by arsenic. We still have a few samples of him in

our vault. And we took those samples and irradiated them, and
from the consequential induced radiation, we were able to deter-
mine that, no, he did not die from arsenic poisoning, it was broc-
coli.

[Laughter.]
I wanted to pick another example as to how this kind of money

would benefit. We have, many of you are familiar with welding.
Welding materials together works in most cases, except from time
to time, welds break or the material near the weld breaks, and we
don't have a very good picture of welding as a science and how that
comes about.

It turns out that by using neutrons and passing them through
matter, you can in fact determine what the atomic spacings are.

You can weld a piece of material and you have the region where
the weld is and where the material has been upset, and by now de-
termining where the atoms are in the area that has been upset,
comparing that with the area where they're not upset, you can in
fact determine what the strain is. And this is the first time any-
body has been able to get at that.

Well, at the high flux isotope reactor at the Oak Ridge National
Laboratory, we have a project to start looking at that. The ability

to rapidly move into that is impaired by the lack of flexibility in

the operating funds.
These kinds of funds that are in this initiative permit us to start

things like that that have benefit where we can recognize very rap-
idly a new opportunity and take advantage of it.

And I would like to close by picking off something that Dr. Krebs
was talking about, and that is we have changed a great deal, all

the national laboratories, and nobody yet has focused on it. And I

can use my numbers from my own institution more easily than oth-

ers.

And that is we have 4400 guest scientists and engineers that
come to the Oak Ridge National Laboratory. Now a few years ago,
that was a few hundred. One third of those are from industry. The
kinds of pressures they're putting on us to utilize these facilities

could be relieved by the kind of funds that are being proposed here.
And I think fencing these off and doing this is a good thing, and
I strongly support it, Mr. Chairman.
Thank you.
[The prepared statement of Dr. Trivelpiece follows:]
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TESTIMONY
SUBCOMMITTEE ON ENERGY AND ENVIRONMENT OF THE

COMMITTEE ON SCIENCE
U.S. HOUSE OF REPRESENTATIVES

FEBRUARY 15, 1995

ALVIN W. TRIVELPIECE
DIRECTOR

OAK RIDGE NATIONAL LABORATORY

Mister Chairman and Members of the Subcommittee, I am honored to have the
opportunity to present my views before this subcommittee on the "Department of
Energy's Office of Energy Research Programs: Fiscal Year 1996 Authorization."
My testimony this morning will focus on the impact and opportunities that the
Office of Energy Research's Scientific Facilities Initiative will have on the
Neutron Source Facilities at the Department of Energy's (DOE's) National
Laboratories and the Oak Ridge National Laboratory (ORNL). As a former
Director of the Office of Energy Research, I know how difficult it is to balance
the need to fund new facilities that are so vital to maintain the strength of
American science with the need to support existing facilities at the level necessary
for maximum efficiency. As the Director of ORNL, I also know that small
amounts of incremental funding strategically placed can improve the operation
and utilization of scientific facilities. I am very pleased that the President's
Budget provides support for the more effective utilization of these important
national resources and therefore support strongly this initiative.

The efficiency of any large scientific facility is dependent upon the availability of
funding beyond the base amount necessary to maintain a safe operation. For
example, at a typical research reactor, there are reactor operation, maintenance,
and safety staff, fuel costs, individuals responsible for the scientific and technical
infrastructure, and administrators. Thus, before any experiments are done, a
sizable fraction of the budget and an appropriate number of staff members are
required simply to safely operate and maintain the facility. Beyond this level of
support, modest increases in funding principally increase the scientific output and
thus the utilization of the facility by a large factor.
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IMPACT OF THE SCIENTIHC FACTLmES INITIATIVE ON NEUTRON
SOURCES

Neutron scattering has made sustained contributions to the field of condensed

matter and, as you know, Professor Clifford G. ShuU of the Massachusetts

Institute of Technology and Bertram N. Brockhouse of McMaster University

were awarded the 1994 Nobel Prize in Physics for discovering how neutrons can

be used as probes to explore the atomic structure of matter. Between 1946 and

1955, Professor Shull performed his pioneering research with a team of scientists

at the ORNL Graphite Reactor, where they developed instrumentation and

diffraction techniques for determining the atomic structure and magnetic

properties of crystal lattices. This is only the latest example of the international

recognition of how neutron science contributes to understanding the fundamental

nature of our world. Over the last fifty years, eight additional Nobel Prizes in

Physics and Chemistry have been influenced strongly by neutron science.

In addition to Shull and Brockhouse, Glenn Seaborg was awarded the Prize in

Chemistry in 1951 for discoveries of the chemistry of transuranic elements.

These elements are now mainly produced at the ORNL High Flux Isotope Reactor

- Radiochemical Engineering Development Center.

Louis Neel was awarded the Prize in Physics in 1970 for pioneering studies of the

magnetic properties of solids. His theory explaining antiferromagnetism was

only speculation until confirmed by the neutron scattering experiments of Shull

and Smart in 1949.

Paul Flory was awarded the Prize in Chemistry in 1974 for fundamental

achievements in the field of macromolecules. The application of small angle

neutron scattering experiments to isotopically labeled polymer mixtures provided

direct confirmation of Flory's assertion that, in the solid state, excluded volume

effects cancel, thus allowing polymer chains to adopt the well-known random

(Gaussian) configurations of ideal solutions.

Philip Anderson, Nevill Mott, and John Van Vleck were awarded the Prize in

Physics in 1977 for fundamental theoretical investigations of the electronic

structure of magnetic and disordered systems. Anderson's work on the theory of
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the antiferromagnetic ground state and work on superexchange relied heavily on

neutron diffraction studies for verification. Neutron scattering measurements

also confirmed Van Vleck's work on magnetic models and susceptibilities.

Jerome Karle was awarded the Prize in Chemistry in 1985 for the development

of direct methods for the determination of crystal structures. Although applied

initially to X rays, the techniques can also be applied to neutron studies.

Johannes Bednorz and Alex Muller were awarded the Prize in Physics in 1987

for the discovery of superconductivity in a new class of ceramics at temperatures

higher than previously thought possible. Neutron scattering measurements of the

structure and lattice dynamics of nickel and copper oxides aided MuUer's work,

which led to the eventual discovery of high-temperature superconductors.

Norman Ramsey was awarded the Prize in Physics in 1989 for inventing a

method for measuring time very precisely. The technique allowed Ramsey to

obtain very precise measurements of the electric dipole moment of the neutron.

Although Ramsey's early measurements were made in the United States, his

definitive work over the last 15 years was performed on the superior neutron

research reactors in Europe.

Pierre-Gilles de Gennes was awarded the Prize in Physics in 1991 for outstanding

contributions to the understandings of magnetic materials, liquid crystals, and

polymers. Neutron scattering was principally used to verify de Gennes' theories

because of the special sensitivities of neutrons to these materials.

The importance of neutrons to the lives of many Americans can be illustrated by

an example from the High Flux Isotope Reactor (HFIR) at the ORNL. The

intense neutron flux produced by the HFIR provides unique capabilities for the

production of isotopes for medical and industrial applications. One isotope for

which the HFIR is the sole Western source is Califomium-252. This isotope is an

intense neutron emitter that is used extensively in cancer therapy, neutron

radiography, elemental analysis, and as a start-up source for nuclear reactors.

For example, Califomium-252 has been proven to be very effective in the

treatment of certain cervical and brain cancers that are otherwise incurable. Dr.

Yosh Maruyama, of the University of Kentucky, has treated over 450 patients
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with advanced cervical cancers, improving the 5-year survival rate for this type

of cancer from 12 to 54 percent. The availability of Califomium-252 for this

treatment has given hope to many families who had no hope before. Not only

have many hundreds of lives been saved, but applications to other cancers are

now being investigated. Research conducted at Oak Ridge and other DOE
national laboratories on how nuclear materials could be used to benefit humanity

led to the development of flow cytometry, research on the efforts to map the

human genome, and the creation of the field of nuclear medicine. It is now

estimated that more than 100 million Americans receive diagnosis or therapy

annually using some aspect of nuclear medicine. Of those, 10 million

radioimmuno assays are performed annually. In that regard, I would like to use

a quote from an earlier director of ORNL, Dr. Alvin Weinberg. "If at some

time a heavenly angel should ask what the laboratory in the hills of East

Tennessee did to enlarge man's life and make it better, I daresay the production

of radioisotopes for scientific research and medical treatment will surely rate as a

candidate for very first place."

Existing U.S. neutron source facilities are aging, and our capabilities are

beginning to lag neutron sources overseas, such as the Institut Laue-Langevin

Reactor in Grenoble or the ISIS pulsed spallation source in Great Britain. In

addition, the U.S. facilities are running at reduced capacity and often are not fully

equipped to do the work needed. Nevertheless, these neutron sources are

extremely important to the U.S. fundamental science community, industry, the

medical community, and the military. Neutrons are used for studying the

structure and dynamics of matter through neutron scattering; for producing

neutron-rich radioisotopes for medicine and industry; for non-destructive

evaluation (radiography, depth profiling, and activation analysis); and even for

fundamental physics research of interest to cosmology and the validity of

quantum mechanics.

From trips to the dentist's office or the emergency room, most people have seen

the work of X rays. But few have any notion of how researchers use neutrons,

even though the fruits of neutron research improve virtually every facet of our

daily lives: high-tech plastics that are lighter and stronger than steel; silicon chips

for electronics; computer disks and videotape; geologic maps of oil deposits; and
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medical procedures that are effectively used millions of times each year in the

United States alone.

The sustained contributions of neutron scattering to the field of condensed matter

physics has been recognized, as I noted, by the awarding of the 1 994 Nobel Prize

in Physics for developing neutrons as probes to explore the atomic structure of

matter. Without neutron scattering, our fundamental understanding of matter

would be incomplete. Examples include advances in antiferromagnetism, phase

transitions, polymers, high-temperature superconductors, and superfluid helium.

Neutron scattering is also increasingly important in the field of structural

biology. The future of neutron scattering research is bright because neutrons

access both structure and interactions and are complementary to other probes (X

rays and electron microscopy). These important features are rooted in the

neutron's properties. Neutrons are penetrating; weakly interacting because they

are uncharged; scatter isotropically; have magnetic moments; and have

wavelengths ideally matched to the size of atomic and molecular systems being

studied.

Industrial uses of neutrons are based on their ability to provide fundamental

understanding of specific problems. Examples of industrial uses include

measurements of residual and induced strain, enhanced oil recovery, and the

development of high-tech plastics, new ceramics, environmentally acceptable

processing techniques, and permanent magnets.

Let me give you an example of how polymers or plastics in daily use are

improved by neutron scattering research. It doesn't take long struggling to open

a bag of peanuts or pretzels that you receive on an airplane flight to realize that

thin polymer films can be extremely strong. Other familiar applications of

strong polymer films are sandwich bags and high-strength garbage disposal bags.

Not surprisingly, these materials, called polymer blends, are very popular and

widely used and, indeed, about 100 million tons are now produced each year.

Neutron scattering is uniquely suited to understanding polymer blends and

engineering plastics with new properties.

Considerable effort goes into the development of new types of polymer blends to

make even higher performance materials. In designing these new materials.
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however, a critical question that must be answered is, will the separate

components of the polymer really blend to make a new material, or will they

only exist as phase-segregated, microscopically small globs of the original

materials intermixed together? A simple measurement with neutron scattering

detects the difference between a real polymer blend and a phase-segregated

material.

Since a phase-segregated material would deteriorate over time, it would be

completely unusable for many intended applications. This is obviously very

important to the manufacturers of the materials involved, and measurements have

been made at the HFIR in collaboration with Exxon, Phillips Petroleum, and Dow
Chemical. Of course it is not always environmentally desirable to make materials

that last a very long time. What is important is to be able to determine how the

material will behave in the future, and neutron scattering provides this valuable

information so that the material can be tailored for the intended application.

Another important example of the benefits of neutrons is in development of

scientific knowledge that is needed for enhanced oil recovery. Exxon, Argonne,

the University of Pittsburgh, and the University of Maryland are collaborating to

understand the difference in behavior of liquid mixtures in bulk and in a porous

medium. In order to increase the efficiency and enhance oil recovery, one must

first understand the behavior of the oil (a complex liquid) embedded in sandstone

(porous medium) in terms of its composition, the clay surface adsorbent, and its

separation between solid and liquid phases.

Systematic small angle neutron scattering experiments at the Intense Pulsed

Neutron Source (IPNS) have examined the differences in the phase separation

behavior of a model system composed of a mixture of two liquids in bulk, and in

porous vycor glasses that simulate sandstone. These studies showed clearly that

the behavior of the two-component liquid in bulk is different from that in the

confined geometries that occur in nature. This knowledge will help lay the

foundation for developing new strategies for enhanced oil recovery.

Although the work I have described to you is both important and exciting, we

could make an even greater impact on U.S. science and industry if these facilities

were operating closer to full capacity. Increased funding will also result in better
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utilization of existing neutron sources through improved instrument development.

Examples include:

• enhanced cold neutron research

• advanced detector development

• standardized software for data collection, exchange, and analysis, and for

experiment simulation

• new instrumentation concepts

• improvements to key components such as mirrors, monochromators, and

polarizers.

To give you a better understanding of the significance of the DOE neutron

sources, 1 would like to present a brief description of the four facilities that

would benefit from the Office of Energy Research's Scientific Facilities hiitiative

and the opportunities this initiative would provide.

The High Flux Beam Reactor (HFBR) at Brookhaven National Laboratory in

Upton, New York, is one of the major world centers for neutron scattering

investigations in solid state and nuclear physics, chemistry, and biology. A
unique feature is the liquid hydrogen moderator, which boosts the production of

neutrons with sub-thermal energy. The nine ports at the HFBR serve 15

experiment stations. Most of these stations are operated by Participating

Research Teams (PRTs). Up to 50 percent of the PRT instrument time is set

aside for general users (non-PRT members), who obtain beam time through a

peer-reviewed proposal system. There is no charge for beam time under non-

proprietary agreements, and researchers are expected to publish the results of

their research.

Since the actual operating costs of the HFBR exceed the operating budget, by

FY 1996 the HFBR will have to drastically reduce operations unless additional

funds are provided by the Scientific Facilities Initiative. Further funds are

needed to complete requirements to increase the reactor power and thereby

increase the number of users by a factor of two. Finally, an additional 100 users

per year will be served when new instruments are properly staffed.
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The 85-megawatt High Flux Isotope Reactor (HFIR) at ORNL in Oak Ridge,

Tennessee, provides the highest steady-state thermal neutron flux of any of the

world's research reactors. The intense neutron flux, constant power density, and

constant-length fuel cycles are used by more than 200 researchers each year for

medical, industrial, and research isotope production; neutron scattering for

probing the fundamental properties of condensed matter; research on severe

neutron damage to materials; and neutron activation to examine trace elements in

the environment. HFIR is the Western world's sole supplier of Califomium-252,

an isotope with uses including cancer therapy, detecting environmental pollutants

and explosives in luggage, and many other industrial applications. It also

produces scores of other isotopes used in industry and research. The Neutron

Scattering Research Facilities User Program possesses a powerful collection of

spectrometers and unique thermal neutron scattering capabilities used for

fundamental and applied research on the structure and dynamics of matter. The

Activation Analysis Facility is a powerful tool for analyzing environmental

pollutants.

The Science Facilities Initiative will increase utilization of HFIR by providing

valuable funds for new instrumentation, operations, and reactor improvements.

For example, additional support will allow a more efficient use of the recently

upgraded neutron scattering spectrometers, and increased staff support is

expected to double the number of users at the HFIR through increased

opportunities for collaboration. These funds would also permit planning to be

initiated for a cold source in HFIR that would make it possible to match or exceed

the cold neutron flux available in European sources, thereby providing new

capabilities for fundamental and applied research for U.S. scientists.

The Intense Pulsed Neutron Source (IPNS) at Argonne National Laboratory

in Argonne, Illinois, is a world-class facility for research on condensed matter.

This national user facility consists of an accelerator and neutron generating

system that produces pulsed beams of neutrons. These beams are used by 13

neutron scattering instruments to probe the structure and dynamics of materials.

Since it began operating in 1981, more than 3,000 experiments have been

performed. Research includes structural studies of high-temperature

superconductors and amorphous materials, determination of residual strains in
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engineering materials, diffusion in polymer films and catalysts, magnetic field

profiles, and excitations in magnetic and quantum systems.

The amount of operation, availability of beam time, capability of instruments,

and user support is severely limited by the budget. For many years, IPNS has

requested extra operating funds from the DOE and has developed plans with

significant enhancements in all areas that area available on the short or

intermediate term. With the additional funds provided by this Initiative,

operating time could be doubled, instruments could be run full time, and user

support (technical and travel) could be increased significantly. Many instruments

have no more than half the number of detectors for which they were designed.

With additional support, the efficiency of these instruments would double. Other

improvements could be made to the reflector and target to increase the neutron

flux and to supply the ancillary support equipment needed by the users.

The Manuel Lujan Jr. Neutron Scattering Center (LANSCE) at Los

Alamos National Laboratory in Los Alamos, New Mexico, is a pulsed-spallation

neutron source for condensed-matter research. To probe the structure and

dynamics of solids and liquids, LANSCE provides scientists an extremely high

peak neutron flux and eight state-of-the-art spectrometers for neutron scattering,

plus two for nuclear physics. Since its dedication in 1986, the Center has fostered

research in such areas as advanced composite materials, polymers, new-

generation catalysts, magnetic materials, and biomolecular structure.

Although the Office of the Assistant Secretary for Defense Programs (DP) will

become the landlord of the LANSCE for experiments related to its program in

Science-Based Stockpile Stewardship, the Office of Basic Energy Sciences will

operate part of LANSCE as a user facility for neutron scattering research in FY
1996 and beyond because of the overlap between the needs for neutrons expressed

by the defense, industrial and basic research communities in areas such as

materials science and engineering. With the funding made available by the

Scientific Facilities Initiative, LANSCE will be able to operate for three months

in FY 1996 as a user facility. A $35M upgrade of the facility, currently under

way with Department of Defense funds, wilLguarantee that LANSCE is capable

of operating for about eight months per year begiiming in FY 1997. In addition,

this upgrade will provide four new neutron beam lines that can be instrumented
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for research by the user community. The capital equipment fimding provided by

the Initiative will allow two new spectrometers to be constructed on these beam
lines during the next three years, if funding is maintained at the FY 1996 level.

The new spectrometers will provide equipment for U.S. researchers in important

areas such as catalysis and hydrogen storage that will enable them to compete

with work currently being performed in Europe. Operation of the facility for

eight months per year in FY 1997 and beyond will require further funding

increases beyond those envisaged for the FY 1996 Scientific Facilities Initiative.

If neutrons are to continue to be an invaluable resource for U.S. science and

industry, the field clearly needs to make full use of existing facilities through new

and enhanced instrumentation and extended operation of the facilities. The DOE
has recognized these issues and has proposed an excellent solution. The Office of

Energy Research's Scientific Facilities Initiative will lead to more effective

utilization of these national resources to continue and enhance world-class

research that is critical to our citizens' heahh, to our fundamental understanding

of matter, and to improving our economic productivity.

THE FUTURE OF NEUTRON SOURCES

The Department of Energy has worked closely with the science community since

the early 1970s planning for the future needs for neutron sources. As recently as

January 1993, the DOE's Basic Energy Sciences Advisory Committee (BESAC)

Panel on Neutron Sources for America's Future provided a comprehensive

assessment of the needs and options for new neutron facilities that would provide

the United States with sources competitive with those now in operation in Europe

and Japan. This study also eloquently summarized the broad uses and future

opportunities of neutrons in science and technology. In the FY 1996

Congressional Budget Request for Energy Supply Research and Development, the

DOE has requested funds for R&D and conceptual design for a new high-power

spallation neutron source. This was one of the primary recommendations of the

BESAC Panel. This proposed pulsed spallation neutron source (PSNS) would not



565

only provide U.S. scientists with the most intense neutron source in the world,

but would also become the foremost center for new fundamental science and

industrial applications using neutrons.

Neutron science is one of the few remaining areas where new scientific

breakthroughs are limited by the intensity available from the source;

synchrotrons and lasers have largely removed this limitation for light and X rays,

but neutrons, as vital as they are for so many areas of science, are severely

intensity limited. For example, high-flux sources are essential for probing small

samples, and newly discovered materials are nearly always available only in small

samples; for studying weak effects; and for experiments with low signal-to-noise

ratios.

The need for a new intense source is urgent; and since it will take at least five to

ten years to design and construct, it is essential to start now to meet our future

needs in neutron science.

IMPACT OF THE SCIENTIFIC FACILITIES INITIATIVE ON ORNL

I would also like to address the impact of the proposed Initiative on ORNL.
Three of the seven Energy Research-supported User Facilities at ORNL would

benefit from the Office of Energy Research's Scientific Facilities Initiative: the

High Flux Isotope Reactor (HFIR), the Holifield Radioactive Ion Beam Facility

(HRIBF), and the Shared Research Equipment (SHaRE) Program. Each of these

facilities has a history of promoting beneficial scientific interactions with

scientists and engineers from industry, universities, and government and of

making the most effective use of capital-intensive and, in many cases, unique

equipment. Access to our facilities is determined on the basis of scientific merit,

technical feasibility, peer-reviewed proposals, and the compatibility of the

proposed research projects with facility equipment and operational priorities.

Incremental funding will be particularly effective tin enhancing the quality and

quantity of these interactions.
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HIGH FLUX ISOTOPE REACTOR (HFIR)

As I mentioned during my discussion of neutron sources, the HFIR provides one

of the highest steady-state thermal neutron fluxes of any of the world's research

reactors. The intense neutron flux, constant power density, and constant-length

fuel cycles are used by more than 200 researchers each year for medical,

industrial, and research isotope production; neutron scattering for probing the

fundamental properties of condensed matter; research on severe neutron damage

to materials; and neutron activation to examine trace elements in the

environment. The Neutron Scattering Research Facilities User Program

possesses a powerful collection of spectrometers and unique thermal neutron

scattering capabilities for fundamental and applied research on the structure and

dynamics of matter. These studies are important in the development of high-tech

plastics and environmentally acceptable processing techniques and for the

determination of the strength of manufactured parts. The Activation Analysis

Facility is not only a powerful tool for analyzing environmental pollutants such as

mercury, but is also applied to special problems, such as establishing that

President Zachary Taylor did not die from arsenic poisoning.

An example of the valuable practical work taking place at HFIR is the ongoing

efforts to measure residual stress in engineered materials such as automobile

transmission gears. The efficient and quiet performance of an automobile relies

heavily on the precision and uniformity of the many gears that transmit power

from the engine to the wheels. During manufacturing, many distortions and

residual stresses are introduced into the gear material. These internal stresses and

distortions, which can build up deep inside the material and usually carmot be

measured with conventional techniques, are often responsible for poor

performance and premature product failure in service. The neutrons from the

HFIR penetrate quite far into most engineering materials in a nondestructive

fashion, permitting the determination of residual stresses within the interior

without destroying the manufactured piece. Measurements on a GM Saturn gear

have demonstrated that residual stresses can be mapped at points separated by

only one millimeter (less than l/25th of an inch). Comparison of the neutron

results with other measurements and calculations will advance progress in the

analysis of manufacturing methods and reduce the rejection of gears during

manufacturing. These initial results have led to requests by GM, Ford,
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Torrington, and other industrial members of the National Center for

Manufacturing Sciences for active participation by the ORNL Residual Stress

Facility at the HFIR in formal collaborative research to improve gears. This

work is part of a collaboration with scientists from the LANSCE Facility at Los

Alamos National Laboratory. The ORNL Residual Stress Facility is jointly

funded by the Energy Efficiency and Renewable Energy Program through the

Office of Transportation Technologies and by the Office of Basic Energy

Sciences.

The Science Facilities Initiative will increase utilization of HFIR by providing

valuable funds for new instrumentation, operations, and reactor improvements.

For example, additional support will allow a more efficient use of the recently

upgraded neutron scattering spectrometers, and increased staff support is

expected to double the number of users at the HFIR through increased

opportunities for collaboration. These funds would also permit planning to be

initiated for a cold source in HhlK that would make it possible to match or exceed

the cold neutron flux available in European sources, thereby providing new

capabilities for fundamental and applied research for U.S. scientists.

HOLIFIELD RADIOACTIVE ION BEAM FACILITY (HRIBF)

Since the earliest days of nuclear physics research, scientists have sought

information about the elements in the periodic table: why some combinations of

protons and neutrons are stable, why others are not, and what implications this

has on how the elements that make up our world were created.

Scientists now believe that most of the heavier elements we find in nature are

created during cataclysmic stellar explosions, such as novae and supemovae.

However, much of the science underlying this hypothesis has been, until now,

impossible to verify experimentally in the laboratory. The reason for this is

quite simple; most of the intermediate steps in this process involve interactions of

nuclei that are not stable in nature and may exist only for fleeting seconds.

Now, the detailed study of these processes is one of the new research areas that

will become possible with the completion of the radioactive ion beam project at

Oak Ridge.
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The Holifield Radioactive Ion Beam Facility (HRIBF) at ORNL is based on a

reconfiguration of, and enhancements to, existing accelerators. Intense beams of

light ions from the ORIC Cyclotron will be used to produce short-lived

radioactive atoms that will then be accelerated in the world's largest electrostatic

accelerator.

When completed in 1995, the HRIBF will be the only facility in North America

dedicated to the acceleration of radioactive ion beams. With a replacement cost

in excess of $90 million, this facility will provide unique opportunities for

research in nuclear physics and in nuclear astrophysics. It will serve a national

and international community of 300 scientists who are participating in planning

and preparation for the initial experiments. Approximately half of this group are

faculty and students from U.S. universities, with the remainder representing

federal laboratories, industry, and foreign institutions.

Specialized new detector systems being constructed for the HRIBF include:

• a nuclear astrophysics end station based on the Daresbury recoil separator

(provided by the British nuclear stmcture community);

• a nuclear structure end station based on a new design recoil-mass separator

and specialized arrays of gamma-ray and light-particle detectors. (Major

financial contributions for this apparatus are being provided from user

universities and the State of Tennessee.)

In addition to providing critical new information for the nuclear astrophysics

community, the intense beams of radioactive ions that will become available from

the ORNL HRIBF will extend the study of nuclear properties far beyond stable

nuclei into the vicinity of the proton drip line and beyond, where new and more

exotic nuclear properties may exist. The measurements that will be made will

extend our present limited knowledge of nuclei having equal numbers of neutrons

and protons to systems in the vicinity of, and including, the important nucleus

lO^Sn. Systematic studies of nuclei that directly emit protons will be possible,

since new nuclei that lie at the limits of proton stability can be produced using

radioactive beams. Experiments will be carried out that may lead to the

observation of nuclei having very exotic shapes, thus adding to our knowledge of



569

the manner in which nuclei are affected by rapid rotation or the absorption of

energy.

The available funds from the Science Facilities Initiative will allow for more

beam hours of development for the new facility, thus speeding up the

commissioning of the faciUty for research use. In addition, the funds will allow

for more intense work to be carried out on development of new beam species,

thereby expanding the scop)e of the research program to more areas of interest to

the users. Funds will also be used to speed up the commissioning of some of the

detector systems that are needed by the users to make the most efficient use of the

new beams.

SHARED RESEARCH EQUIPMENT (SHaRE)

The Shared Research Equipment (SHaRE) User FaciUty provides U.S. academic,

industrial, and government laboratory users with no-charge access to state-of-the-

art microanalytical facilities for materials science studies. The SHaRE Facility

centers on five analytical electron microscopes, three atom-probe field-ion

microscopes, three mechanical properties microprobes, and an atomic force

microscope. These instruments are optimized for the analytical evaluation of

structure, composition, and mechanical properties on a microscopic scales, and

the results are used to aid in the development of improved metals, ceramics, and

polymers. Since its inception in 1978, over 300 external users have participated

in the SHaRE User Program. Proprietary research can be performed at a cost-

recovery rate.

Studies conducted with the analytical electron microscopes at the SHaRE User

Facility have resulted in important scientific advances leading to improvements in

the properties of a variety of materials. By characterizing the structure and

composition of regions only one millionth of an inch in diameter in stainless

steels, ORNL scientists were able to make minor changes in the composition and

processing of the steel that greatly improved the steel's strength at high

temperature, a development that should lead to more efficient steam generators.

Another series of studies on stainless steels has determined that chemical

segregation in regions only a few millionths of an inch wide is responsible for the

dramatic changes in mechanical and corrosion properties that can occur to
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components in the cores of commercial nuclear reactors. Cornell University, the

University of Minnesota, and Stevens Institute of Technology have collaborated

with ORNL to measure compositions of amorphous films less than a millionth of

an inch thick between the crystal grains of ceramics. A basic understanding of

these films is required to develop improved ceramic materials that are widely

used at very high temperatures. Development of improved catalysts for

automobile emission systems is in progress under a cooperative research and

development agreement with General Motors AC-Delco Systems. Analytical

electron microscopy of the tiny catalyst particles, which are less than one

millionth of an inch in diameter, is a core activity of this effort, and a joint patent

resulting from this collaboration is being pursued. Analytical electron

microscopy using the SHaRE FaciUty is also being used extensively in research

resulting from cooperative research and development agreements with Pratt &
Whitney (titanium aluminides) and General Motors Research Center (high-

strength steels and metal-matrix composites).

The Scientific Facilities Initiative funding to the SHaRE User Facility will more

than double the number of users at the SHaRE facilities. This funding will enable

us to enhance our research activities with universities and colleges throughout the

entire United States, but especially with the universities in the East and Southeast.

Industrial utilization will also increase, including our interactions with small

business, and many not so small businesses, who cannot otherwise afford the

advanced instrumentation offered through SHaRE. Both R&D and our economic

productivity increasingly depend on being able to characterize materials at atomic

and near-atomic levels: R&D to push forward the scientific frontiers and

economic competitiveness in the development of products that are reliable,

inexpensive to make, and environmentally sound.
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CONCLUSIONS

As a former director of the Office of Energy Research I am aware of the

difficult balance between funding new facilities and providing support for

existing facilities, and now as the Director of ORNL I am doubly aware of the

need to replenish our scientific foundations in preparation for the competitive

future. I strongly support the Office of Energy Research's Scientific Facilities

Initiative and the FY 1996 budget request to initiate conceptual design on a new

neutron source. The first is needed to meet the science and technology needs of

the present, and the second is required to ensure our future competitiveness in the

essential area of neutron science.

RR.'iQ'i Qt; _ 1Q
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Mr. ROHRABACHER. Dr. Schriesheim?

STATEMENT OF DR. ALAN SCHRIESHEIM, DIRECTOR,
ARGONNE NATIONAL LABORATORY, ARGONNE, ILLINOIS

Dr. Schriesheim. Mr. Chairman and Members of the Sub-
committee, I'm Alan Schriesheim. I'm Director of Argonne National
Laboratory. I'm pleased to testify today on the importance of this

Scientific Facilities Initiative on behalf of the lab system in certain

areas. I have a detailed statement. I will submit it for the record.

I will go through this hopefully in less than five minutes in fact,

since my coconspirators here have and will hit a number of items.
Argonne is a U.S. multi-purpose National Lab. We have fifty

years of history. One of the most important core missions of the
laboratory have been the design, the construction, and the oper-

ation of major facilities for the benefit of the Nation.
They range in size from multimillion dollar electron microscopes

to a $500 million AdvEinced Photon Source S3mchrotron now pre-

paring for initial operation. It is a year ahead of schedule, I am
pleased to report, and on budget.
We operate a number of other items. Ion Accelerator, the ATLAS,

which has been mentioned, and the Spallation Neutron Source.
We've got tens of users for the electron microscopes, hundreds at

ATLAS, and the neutron source will have a few thousand per year
at the photon source; and we are part of this $10 billion or so DOE
investment serving these 10- to 20,000 scientists in the country.

I want to draw some kind of conceptual framework, rather than
going into a lot of detail. We have got a rich stream of scientific

and technical knowledge that pours out of these machines—every-

thing from nuclear particles, quarks, to cracks in plastics, and
every aspect of nature and matter comes fi*om the interaction of the
radiation from these machines with matter.
These have enormous impacts in fields from cosmology to medi-

cine. So just as our eyes enable us to see the natural world around
us—the ions, the protons, the neutrons, the electrons, the Synchro-
tron Light Facilities enable us to see this microscopic world and
understand the microscopic world so that we can then use that in-

formation in order to work for us. From the magnets in our motors
and generators to the medicines in our bathroom closets, from laser

discs to computer chips, we exploit the properties of materials. We
become competitive among the world's nations and the world's in-

dustries.

What we are here attempting to have you support is to increase

the utilization of these facilities so that we can improve the Na-
tion's health and well being by using the platforms that exist with-

in each one of these laboratories.

As I say, without getting into detail, I would like to conclude by
noting that 1995 is not only the 100th anniversary of Babe Ruth's
birth, it is also the 100th anniversary of the discovery of the X-ray.

I admit to being biased, but I think that the discovery of the X-
ray is somehow more important to this country than baseball. So
Mr. Chairman, I in my testimony

—

Mr. Samios. There is not consensus on that last point.

Mr. ROHRABACHER. Not as important as surfing, I can tell you
that much.
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[Laughter.]
Mr. ROHRABACHER. That was a joke.
[The prepared statement of Dr. Schriesheim follows:]
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Alan Schriesheim, Director
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The Subcommittee on Energy and Environment
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February 15, 1995

Mr. Chairman, members of the Subcommittee, I am Alan Schriesheim, director of

Argonne National Laboratory. I am pleased to testify today on the importance of the

Scientific Facilities Initiative contained in the FY96 President's Budget for Energy
Research in the U.S. Department of Energy (DOE).

Argonne is a U.S. DOE multipurpose national laboratory operated by the

University of Chicago. Throughout the nearly fifty-year history of our Laboratory, one
of our most important core missions has been the design, construction, and operation of

large and scientifically unique user research facilities. They range in size from multi-

million dollar electron microscof)es, to the nearly $500 million dollar Advanced Photon

Source (APS) which we are now preparing for initial operation - a year ahead of

schedule. In addition to these two facilities, Argonne also operates the ion accelerator

known as ATLAS (Argonne Tandem Linear Accelerator System) and the spallation

neutron source known as IPNS (Intense Pulsed Neutron Source). Researchers from
universities, industries, and other federal laboratories use these facilities each year in

numbers roughly proportional to the capital investment: tens of users per year for the

microscopes, hundreds per year at ATLAS and IPNS, a few thousand per year at the APS
when it is fully functioning. Looking across the DOE Laboratory system at the two
dozen or so such facilities that are part of the present funding initiative, there is a federal

investment of over $10 billion dollars serving from 10 to 20 thousand scientists

nationwide.

A rich stream of scientific and technical knowledge pours out of these facilities.

From the quarks in nuclear particles to the cracks in plastic, every aspect of the structure

of matter and materials is under intense scrutiny at these facilities. The results have

enormous impact on fields ranging from cosmology to medicine. And while they enrich

our lives, both intellectually and economically, their most important contribution is to

help make our high-technology civilization possible.
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Just as our eyes enable us to see the natural world around us, our ion, proton,

neutron, electron, and synchrotron light facilities enable us to see the microscopic world
of materials, molecules, atoms, nuclei, and subatomic particles. Once we see how nature

works in detail, we can make it work for us. From the magnets in our motors and
generators to the medicines in our bathroom closets, from laser discs to computer chips,

we exploit the properties of materials, which we see and understand by using the beams
from our facilities. And beyond the research results themselves, is a secondary stream of

technological spin-offs. I have chosen two specific examples from Argonne facilities to

better illustrate the tangible results which our facilities produce.

Neutron diffraction techniques developed at the Intense Pulsed Neutron Source

have been applied to the determination of residual stresses in the constituents of

advanced metal-ceramic composites. State-of-the-art high-performance aircraft engine

designs now incorporate metal-ceramic composite components to replace metallic alloys,

providing dramatic enhancements in strength and heat-resistance. The most critical

impact of the use of composite materials is the corresponding increase in engine thrust-

to-weight ratio achieved by making extensive use of innovative materials in compressor

rotors as well as in combustors and fuel nozzles. The unique capabilities of neutrons are

exploited to measure the stress states of the ceramic fibers and metal matrix in different

orientations simultaneously. Results are compared to analytical work to validate models
for predicting component performance and to optimize fabrication techniques. Due to

strong penetration, neutron diffraction is the only non-destructive analytical technique

capable of providing the necessary data required to optimize design and fabrication

criteria.

In 1982, ATLAS became the world's first ion accelerator based on
superconducting materials. Continued R&D on sujjerconducting radio-frequency

technology led to the capability of accelerating any element from hydrogen (mass 1) to

uranium (mass 238), beginning in 1992. There are potential industrial and medical

applications of ATLAS technology for light-weight and cost-effective ion-implantation

devices, neutron generators for radiography, and short-lived medical isotope production

for Positron Emission Tomography (PET). Transfer of the ATLAS superconducting

resonator technology to U.S. industry is underway via a Cooperative Research and
Development Agreement (CRADA) and Small Business Innovative Research grants with

AccSys Technology, Inc.

We are here today because the DOE has proposed to address a chronic

underfunding problem, which developed slowly over a long period of time. For the last

fifteen years or so, tight budgets have led to actual budget decreases and/or less-than-

inflation increases for virtually all of our facilities. But like medical technology, faciHty

costs rise at a rate greater than inflation. In spite of the considerable effort of the DOE
and the Laboratories to increase efficiency and to decommission facilities which are no
longer state-of-the-art, the budget for running the facilities complex has gradually fallen

farther and farther behind the optimal level.

For example, at Argonne's Intense Pulsed Neutron Source the budget in 1982
allowed only 26 weeks of running out of a possible 32. In the intervening thirteen

years, the facility has greatly improved its efficiency by expanding the number of

instruments from 5 then to 12 now, but the budget in 1995 will only permit 16 weeks of

operation, or 50% of what is possible. When you look at all the facilities in this initiative.
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you find on average that facilities are running at about 70% of their possible

productivity. But the good news is that since fixed costs represent a large fraction of

each facility's budget, it will take only about a 10% increase on average to regain the full

productivity. That, simply stated, is the goal of the Scientific Facilities Initiative. We
applaud the DOE, and Dr. Martha Krebs, the Director of Energy Research, as well as the

officials at 0MB and OSTP. We thank them particularly for the work that they have
done to analyze the specific problems at each facility to develop a strategic program of

targeted budget increases for each facility.

To illustrate more clearly the consequences of the increases, I would like to look

specifically at the nation's four synchrotron radiation facilities: The Stanford

Synchrotron Radiation Laboratory (SSRL), the National Synchrotron Light Source

(NSLS) at the Brookhaven Laboratory, the Advanced Light Source (ALS) at Lawrence
Berkeley Laboratory, and the newest addition to the group, the Advanced Photon

Source at Argonne.

These facilities each provide beams of high intensity electromagnetic radiation

from the infrared portion of the spectrum through the visible light frequencies and up to

the hard x-ray regime. Taken together, they provide coverage of the entire useful

spectrum, they provide a wide range in beam brilliance and respective access cost, and

they are distributed geographically. First and foremost these facilities are highly

complementary, but there is also an important overlap in capabilities which is essential to

meeting the overall scientific demand. It is after all necessary to have more than one

light built in the country if everyone is to be able to see, and similarly to have more than

one synchrotron beam if all the materials important to modem society are to be

understood.

The Scientific Facilities Initiative will improve the productivity of these facilities in

three important ways. First, it will increase operations time — at the ALS by 78% and at

SSRL by 67%. Secondly, it will provide increased funding for instrumentation making it

possible for more users to be accommodated and more efficiency to be achieved in the

experiments — at the NSLS a five-fold increase in utilization will result from the

installation of improved beamline optics, thus opening the facility to several hundred

new users each year. At the APS, additional funds for new beamlines will assure that

over two-thirds of the facility's capacity will be implemented within the first five years of

operations. And finally, the third impact of the funding increases will enable all the

synchrotron facilities to hire a few additional staff for assisting new users as they first

learn to use the ever more complex instrumentation needed to stay at the cutting edge of

this technology. It is the constant influx of new students and researchers with new
ideas which continually invigorates research.

Let me conclude by noting that 1995 is not only the 100th anniversary of Babe
Ruth's birth, but it is also the 100th anniversary of the discovery of the x-ray. Let's

celebrate that anniversary by committing ourselves to the full operation of our premiere

x-ray facilities, as well as all the other facilities we represent here today. Although they

don't get the press attention that baseball does, they make a much more profound

contribution to the quality of our lives.
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STATEMENT OF DR. CHARLES V. SHANK, DIRECTOR,
LAWRENCE BERKELEY LABORATORY

Dr. Shank. Mr. Chairman and Members of the Subcommittee, I

am dehghted to be here to discuss the DOE budget request with
special focus on the Scientific Facihties Initiative.

My remarks will be addressed to the impact on facilities at the
lab that I direct, the Lawrence Berkeley Lab, and also a more
broader aspect of the situation for Electron Beam
Microcharacterization facilities at the system of national labora-
tories.

Mr. ROHRABACHER. I would inform the Members, that is a 15-

minute vote. We will permit Dr. Shank to finish testimony, then we
will break and—no, we will come back. What we will do is, Dr.
Shank will finish his testimony; then we will break for this vote
and come back immediately after the vote.

Mr. Baker. Mr. Chairman, that was a motion to adjourn, just to

show what kind of mischief this House can get into.

Mr. ROHRABACHER. I think we will beat that one down, so we
will be back.

[Laughter.]

Mr. Baker. But it throws a half-hour loss to committee meetings
because of this stupidity.

Mr. ROHRABACHER. All right, Dr. Shank.
Dr. Shank. I will try to facilitate my remarks here. The first

question, as we think about this Facilities Initiative, that I would
ask, and I am sure you are asking is, **Well why should anyone
really care about these facilities"?

Well, I would like to say that these facilities represent a signifi-

cant investment that it is important for us to think about maximiz-
ing the taxpayer's return on the investment in these facilities.

The facilities that I will be talking about are really at the heart
of the Nation's scientific infrastructure. They are tools for probing
the fundamental properties of matter by scientists from univer-
sities. Federal labs, and industry.

I would like to point out that if these facilities are used by indus-
try for proprietary research, a full cost-recovery charge is assessed.
At Berkeley we have three facilities that are covered by the Ini-

tiative. One is the Advanced Light Source. The second if the Na-
tional Center for Electron Microscopy. And the third was men-
tioned by Nick Samios, the 88-Inch Cyclotron.
These facilities literally serve hundreds of users. The available

operating time is limited by operating funds, and they are cur-
rently well over-subscribed.

I want to spend a little time to focus on just one of these facili-

ties, given the short time that we have. I would like to talk about
the Advanced Light Source, which just began operation last year.

I would like to say that it is a $100 million project. It was com-
pleted on budget and on time, and it is working beautifully. It is

the first of a new generation of X-ray s3mchrotron light sources
which creates a LASER-like beam of X-rays, and it is used for char-
acterization of materials on surfaces, chemical reactions important
for combustion, soil contamination, structural biology, and impor-
tant for looking at aspects important for health and disease.



578

They have the unique capabiHty of being able to focus this radi-
ation down to very tiny spots so that we can look at very small par-
ticles, particles that are just literally microns in size.

This is very, very important in understanding both the health ef-

fects and the effects of these particles on industrial processes.
In fact, we can get down to a millionth of a billionth of a gram,

or femtogram quantities of materials.
The Advanced Light Source is currently operating at 56 percent

of full operation. The proposed budget would have a profound effect

on our user productivity. It would increase the number of shifts

from 16—from 9 shifts a week to 16 shifts a week, which would be
a 78 percent increase, with roughly a 25 percent increase in the op-

erating budget.
Thinking more broadly about the DOE laboratory system, we

have a system-wide capability of microcharacterization of materials
that would be benefitted from this Science Facilities Initiative,

which is spread over five different locations.

This work is used for applications of materials, geology, and
other physical sciences, and these facilities in this broad system
support more than 1000 basic and applied scientists. The facilities

are available through a peer review process.

I won't go into the details of these facilities, but they are places

like the University of Illinois, Oak Ridge National Laboratory, the
Materials Preparation Center at Ames Laboratory in Iowa, and
also at Argonne Laboratory.

I think that these facilities, having an increase in their effective-

ness of operation, will be material important to the entire scientific

community.
In closing I would like to thank you for the opportunity to ad-

dress this Scientific Facilities Initiative. This Initiative will make
these facilities more effective for use by the broad scientific commu-
nity, and I think that this investment will provide a great value
in delivering anal3rtic capability to keep our Nation at the forefront

of science and technology.
Thank you for your patience.

[The prepared statement of Dr. Shank follows:]
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Mr. Chairman and members of the Subcommittee, it is a pleasure to be here

today to testify on the portion of the Department of Energy's budget that will have a

major impact on the Nation's capabilities for advancement in science and tectmology.

My colleagues and I are focusing on the Scientific Facilities Initiative which is at the

heart of the nation's scientific infrastructure and will deliver an immense return on the

nation's research investment.

Today I will address the impact of this initiative on the availability of Lawrence

Berkeley Laboratory's National Research Facilities. I also will discuss the impacts on

five Collaborative Research Centers in the Department of Energy laboratory system.

These five specialized Centers include four unique Electron Beam Microcharacterization

facilities and one materials preparation Center. For the Department's user facilities

nationwide as well as for Lawrence Berkeley Laboratory, this Initiative provides great

value in more efficiently delivering forefront scientific capability that ranges from

understanding the atomic structure of materials to the characteristics of envirorunental

pollutants. All of these facilities are directed to advanced and high risk research — there

are no facilities either commercially available or supported by other government

agencies that have the capabilihes of these centers. The facilities are in great demand as

essential tools for the nation's scientists from universities, government, and industry. If

proprietary research is conducted by industry, a full cost recovery charge is assessed.

Lawrence Berkeley Laboratory has three state-of-the-art research facilities that

are directly affected by the Initiative: the Advanced Light Source, the National Center

for Electron Microscopy, and the 88-Inch Cyclotron. Combined, these facilities now
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serve a user community of 1,700 scientists. This past year, investigators engaged in

research at the LBL facilities have included 220 individuals from universities, 210 from

goverriment labs, and 70 from industry. Each facility is oversubscribed for its available

operating time, which is limited by insufficient operating funds.

The Advanced Light Source has only recently begun operation as the world's

brightest source of soft x-ray radiation, enabling advances in many fields, including the

characterization and microfabricatton of materials, the determination of the chemical

reactions leading to air pollution, and understanding subcellular structures involved in

health and disease. The finest pinpoints of intense light can be focused on a sample,

enabling the identification of chemical species in "femtogram" quantities, a millionth of

a billionth of gram, with unprecedented submicron spatial resolution. This ability can

be used to reveal defects in electronic interfaces or pollutant composition of fine

particulates with a chemical understanding previously not possible. This x-ray

microprobe has been used to examine soil contamination from selenium in California's

Kesterson Reservoir.

The microprobe system has also been applied to solar cells, where defects were

traced down to the presence of microscopic particles of iron. Perhaps the biggest

surprise was the development of a powerful new method for investigating buried

interfaces previously reserved only for studies of surfaces, greatly advancing the

understanding of key properties of electronic materials.

Initial experimental results are demonstrating that the ALS can fulfill the high

expectations of the research community; however, budget limitations—both operating

and capital—restrict it to far less than optimal operations. The ALS is operating at 56

percent of its potential due to budget limitations. Funding ALS operations at the level

requested in this budget would allow the Nation to obtain maximum return on its initial

-2-
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investment in the ALS in terms of operating hours, user service, and infrastructure

support. The proposed budget increase would have a profound effect on user

productivity, increasing available user beam time to 16 shifts/week from the present 9

shifts/week—a 78 percent increase in user beam time.

The 88-Inch Cyclotron is an established nuclear physics facility that has been

continuously updated to keep it at the state of the art worldv^ide. Forefront scientific

research programs are conducted in nuclear structure and reaction mechanisms, heavy

elements, and astrophysics by scientists from national laboratories, universities, and

foreign institutions. Most notable among these programs is Gammasphere, a new high

resolution gamma-ray detector, which began partial operation in 1993. When

completed in October 1995, it will be the most powerful such detector in the world.

Already during the initial operation of the Gammasphere detector, more than two

dozen new superdeformed structures have been discovered and many new phenomena

have been observed, including new nuclear symmetries, and idenrical bands in different

nuclei. This wealth of new data is greatly extending our knowledge of nuclear shapes

and demands new theories for the observed phenomena.

The Cyclotron also provides beams for biology and medicine, and for industrial

applications. Industrial partners from aerospace corporations, as well as from NASA

and DOD, use the Cyclotron to study the interaction of ions in microcircuits, simulating

the cosmic ray environment in space. Microcircuits designed for space applications

pass "radiahon-hardness" tests, preventing millions of dollars in satellite losses. The

Cyclotron also plays an important role in the training of young scientists; for example,

40 postdocs, 66 graduate students and 8 undergraduate students are presently involved

in research at the facility.
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Since Gammasphere uses 50% of the beam hours, the Cyclotron needs to operate

on a 7 day/week schedule in order also to meet the demands of other scientific

programs and industrial users. The Department's budget request would provide 20

eight-hour shifts per week of operation, a gain of about 1300 hours of research, resulting

in approximately 5800 hours of research time. This would be an increase of about 25%

above the expected operating time in 1995, enabling a valuable gain in scientific

productivity, keeping the Nation in a leadership position.

Like the 88-Inch Cyclotron, the National Center for Electron Microscopy is an

established user facility with a lengthy track record of satisfied users and productive

science. As mentioned earlier, this facility is one of four Department of Energy

Collaborative Research Facilities for Electron Beam Microcharacterization, each of

which plays a unique role using electron beams for advanced research.

At Lawrence Berkeley Laboratory, NCEM houses the Atomic Resolution

Microscope, the highest resolution instrument in the United States, and the High

Voltage Electron Microscope, which has the greatest voltage and thus most penetrating

power among U.S. instruments. Users are engaged in a range of projects that reveal the

atomic structure of superconducting materials, structural materials, ceramics and other

materials with electronic and magnetic properties. The Center was key to

vmderstanding thin superconducting films that led to the world's first prototype high

temperature superconducting magnetometers—the most sensitive magnetic field

instruments available.

Although NCEM has state-of-the-art instrumentation, the operahng budget has

been flat for a number of years, resulting in a reduction in our ability to support the

research of many outside users. Recently, the problem reached the point where the

facility is in danger of having to close one of the above two electron microscopes, both

-4-
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unique resources for the national scientific community. The Department's budget

request would restore essential user support capabilities and provide expert assistance

to help new users who are not microscopists take advantage of the Center's facilities. It

will enable the Center to increase the utilization of its existing microscopes by 35%.

Each of the Collaborative Research Centers for Electron Beam

Microcharacterization contributes to the DOE and other agency programs of electron

beam user facilities. Projects in materials, geology, and other physical sciences

collectively embrace transmission, scanning, analytical, atomic resolution and a dozen

other types of specialized microscopes and analytical systems. They have unique

properties in terms of technical capabilities such as temperature, chambers, ion probe,

magnetic and irradiation capabilities. These facilities support more than a thousand

basic and applied scientists and are available to all qualified research projects through a

peer review process. I would like to briefly identify each of these facilities:

The Center for Microanalysis of Materials at the University of Illinois develops

and operates instrumentation for surface analysis, microchemistry, ion beam and x-ray

analysis. One example of research performed at the Center is the development of a new

technique called Convergent Electron Beam Diffraction. The technique is the most

precise available for the determination of crystal structure, valuable for both basic

research and the understanding of organized atomic lattices for new materials. The

facility is used by more than 780 scientists from Universities, industry and government

and it trains 200 scientists each year.

Users of the Electron Microscopy Center for Materials Research at Argonne

National Laboratory probe changes in material structure and chemistry down to the

atomic level. The Center combines real-time studies of material behavior under

controlled conditions of temperature, stress and irradiation with the possibility of

-5-
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simultaneous structural and chemical analyses. Seven transmission electron

microscopes offer a variety of analytical techruques. Two of the microscopes interface

directly to ion accelerators, providing the premier facilities in the Western Hemisphere

for in-situ microstructural studies of irradiation effects.

The Shared Research Equipment User Facility at Oak Ridge National Laboratory

has five analytical electron microscopes, three atom-probe field-ion microscopes, three

mechanical properties microprobes, and an atomic force microscope. These instruments

are optimized for the analytical evaluation of structure, composition, and mechanical

properties on a microscopic scale and the results are used to aid in the development of

improved metals, ceramics and polymers. Since its inception in 1978, over 300 external

users have participated in the Oak Ridge Facility.

The fifth Collaborative Research Center is the Materials Preparation Center at

Ames Laboratory. It provides ultrahigh purity and specialty materials and unique

characterization services, not commercially available in the U.S. Since its formation in

1981, the Center has responded to approximately 2,000 requests. In 1994, a typical year,

almost half the requests came from U.S. industry. Preparations include brain tumor and

prostate cancer treatment, lead-free solder, low-loss fiber optics, and magnetic

refrigerators. Information services help about 800 inquirers per year obtain difficult-to-

find research and development materials, and "The High-Tc Update," a 2,600-subscriber

newsletter provides rapid dissemination of scientific breakthroughs in the field of

superconductors.

In closing, I want to thank you for the opportunity to address the DOE budget

request for the Scientific Facilities Initiative. This Initiative is a cost effective means of

keeping our Nation at the forefront of science and technology.

-6-
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Mr. ROHRABACHER. Thank you, Dr. Shank.
I would Uke to compHment all of the witnesses. It is very dif-

ficult, at times, for physicists to describe why their job is so impor-
tant for just us regular folks, and I am very pleased with the testi-

mony today because I think I have some insights that I did not
have before I sat down here.

I think your testimony really opened up, probably not only my
own eyes, but some other eyes of Members of the panel to some of

the important work you are doing. We will be in recess for 15 min-
utes.

[Recess.]

Mr. ROHRABACHER. I would like to call the witnesses back to the
table and we will move forward.

Again, I would like to congratulate the witnesses and thank you
very much for attending today. Other Members will be arriving

back from the vote, and we will just move right ahead in the mean-
time.
You all were in attendance earlier when we were talking about

Dr. Krebs and you heard the number one challenge that we face,

the budgetary challenge.

You are here supporting a $100 million increase in spending

—

not necessarily a $100 million increase in the budget, but a $100
million spending program.
You have laid out today the value that you believe will be re-

ceived by the taxpayers from spending this money. You probably

—

well, not probably—you do have a greater scientific understanding
than I do. I am a former journalist, and I will tell you that journal-

ists know this much [indicating] about that [indicating] much. But
we don't know this much [indicating] about anything.

What I would like to ask you now is, can you suggest to me
where that money is going to come from for this $100 million?

You are operating out of a budget that is $2.75 billion. What
areas are not quite as worthy as your endeavors within the $2.75

billion?

Dr. Trivelpiece. I will take a shot at this. I will answer it ob-

liquely.

The reason is that we are not entirely free agents in our ability

to manipulate and move funds around. So if you ask me to take

a cut of 5 percent at the Oak Ridge National Laboratory, in some
legalistic sense I don't know how to do that. Because what I have
is a collection of programs that have come through appropriated

funds through each Assistant Secretary, through all the B&R
codes.

If you stop one of those programs, if you take—as happened a
couple of years ago when you decided not to pursue the New Pro-

duction Reactor—we had sort of $30 million, roughly, of activity in

that area. When that stopped, we stopped doing that work and
some of the scientists and engineers had to leave; some of them we
were able to find other places to put them.
But if you ask me if I had to take a 5 percent cut, would I have

taken it in the New Production Reactor, well, I don't know because
that is not one of the ways in which I get to address the question.

So if you ask me how would I address the Department's budget,
looking at $100 million, I don't know. I can only tell you that if you
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look at the facilities that we currently have, and that that money
is fenced, that that will improve the operation of those facilities. If

you take it from something else

—

Mr. ROHRABACHER. You know, you would be surprised how
many

—

Dr. Trivelpiece. —will it produce a distress that offsets the ben-
efit, I don't know. But that is not an easy thing for us to deal with.

Mr. ROHRABACHER. Well it is not an easy thing for anybody to

deal with. In fact, nobody seems to want to say—they will say,

well, these are pretty high priorities for us, but nobody is willing

to say out of the billions of dollars that are under this Subcommit-
tee's jurisdiction what are the low priorities.

Dr. Trivelpiece. Well that has happened in the past. In fact,

there used to be an Energy Research Advisory Board. It is now
called The Secretary of Energy's Advisory Board. They at one stage
did list all the priorities for the energy programs in the Depart-
ment.
The Magneto Hydrodynamic Energy Program always came 16th

out of 16. And yet there were a number of interests in this body
that kept that going for years, and years, after most of the science

engineers would have said it no longer is an appropriate expendi-
ture of funds.
So we do not have a means of dealing with it. It isn't that we

wouldn't if we had, and we were given the authority to do so; we
don't really have a legal means of dealing with the question the
way you posed it.

Mr. ROHRABACHER. Well, how about—I guess you haven't—have
you looked over or seen the overall budget from which your budgets
are taken? And you don't have any personal opinions of, boy, that

other project sure is a stinker compared to what we are providing?
You don't have any thoughts along that line at all?

Dr. Trivelpiece. Our good scientific manners probably prevents
us from sa3dng it in exactly that way, answering the question that
way.

Yes, of course we have opinions. I have yet to see an arrange-
ment come out of the National Academy of Sciences in which the
field-to-field priorities can be established. Within a given field—and
perhaps the other two gentlemen here would be willing to speak on
this—the High Energy Physics Advisory Panel has been an ex-

tremely well disciplined organization.
When I was Director of Energy Research, I had to face the un-

pleasant chore of in fact shutting something down in this gentle-

man's laboratory [indicating Dr. Samios], and it was done with the
aid of a committee that had all the scientists in it. They said, these
are the priorities for the United States, and this facility doesn't
make it.

But inside a field, you can do that. From field-to-field, if you say
high energy physics versus nuclear physics versus materials, we
really have a tremendous difficulty dealing with it.

Mr. ROHRABACHER. All right. I understand. We all have difficulty

with that. It is not just the scientists. One of the reasons I am ask-
ing for your guidance is just that. Are there any other thoughts
from the panel?
Mr. Samios. I can try not answering it also.
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[Laughter.]

Mr. ROHRABACHER. Well, I would prefer somebody trying to an-

swer it.

Mr. Samios. I have not looked at the budgets in great detail, but
what we tried to say in our testimony is that we have tried—before

this crisis, we have tried to act responsibly.

The closing of the SSC was a very traumatic thing to the field,

as Dr. Peoples has pointed out.

Mr. ROHRABACHER. Right.

Mr. Samios. The closing of the Bevelac and the closing down of

LAMPF is a very traumatic field in nuclear physics. These are

things that we bit the bullet, in other words.
Mr. ROHRABACHER. Okay. Well, the SSC is closed, but yet

—

Mr. Samios. You sort of tell me you gave at the office yesterday,

forget it, sonny

—

Mr, ROHRABACHER. Well where is that money now? I mean, if it

is not

—

Mr. Samios. That's a good question. It didn't come to science. It

came to solve your budget problem. Okay? We didn't get it. That
is absolutely clear. John pointed that out. The High Energy budget
from the SSC went down a factor of two.

Mr. ROHRABACHER. Well, even after the SSC was closed, the

overall budget request is still $110 million more than what it was
before the SSC was closed. Am I correct in that?

Mr. Peoples. For high energy?
Mr. ROHRABACHER. Not for high energy.

Mr. Peoples. That's the budget request for high energy physics?

Mr. ROHRABACHER. No. That is for the research and development
for the whole Department of Energy. So basically what we are talk-

ing about, the energy research budget has actually gone up even

though the SSC is no longer in the picture.

Mr. Peoples. Oh, I think the general science budget has gone

down. It was $1.6 billion in 1994, and now it is slightly less than
a billion. That is $640 million just disappeared out of the Depart-

ment's budget. It's gone. It is not being used for other things.

In fact, my recollection is that last year there was a request for

$180 million that disappeared.
Mr. ROHRABACHER. In fact, it did go down from '94 levels, but not

fi-om '95 levels.

Mr. Peoples. That's correct.

Mr. ROHRABACHER. So they are asking for more—the '94 level is

down. The '95 level was lower than '94, and now we are asking for

£inother $100 million.

Mr. Peoples. The SSC was such a large, I don't want to call it

"correction," but such a large change in the scale that there needed
to be an adjustment afterwards. The whole high energy physics

program was focused on reducing the activities at existing facilities

and moving toward the SSC, which was supposed to take on the

order of a decade. When the SSC disappeared so quickly, that was
gone.
One has to take into consideration that there are really only

three laboratories that provide the collisions, one of which is al-

ready scheduled to move its high energy facility into nuclear phys-
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ics. That's at Brookhaven towards the end of this century. So there
are only two. So the graininess is very grainy.

Mr. ROHRABACHER. Let me put it this way: I am looking very fa-

vorably upon your request, the $100 million. It sounds like you are
doing the best that you can and that you want to do better, and
this is the way to do so.

But I will tell you that the people coming here asking for re-

quests for spending, it is much more likely that they are going to

get what they want if they can participate in helping us find the
areas of least priority.

What you are doing is leaving it up to the guy who knows this

much [indicating] about this much [indicating] otherwise to make
the decision.

Mr. Samios. Nuclear physics has gone down $10 million going
from '95 to '96; $331 to $321 million.

Dr. Trivelpiece. Mr. Chairman?
Mr. RoHRABACHER. Let me ask you this. Give me your opinion

on the Tokamak project.

Dr. Trivelpiece. I believe the individuals to follow us are going
to testify on that. They are the experts.

Mr. ROHRABACHER. I know that. I understand that. Do you have
any gut reaction?

Dr. Trivelpiece. Well, yes. I would take a shot at it. In 1952 the
United States embarked on a path to try to discovery whether or

not you could contain for a sufficient period of time hot gas long
enough to have fusion reactions occur at a rate that would release

more energy than you invested in it. That was sort of called in

science "break even."
Well, it took a long time to get there. Now those goals have been

achieved. Now the question is: Can you convert that into a prac-
tical energy delivery system?
The answer to that question requires a substantial investment.

The United States can decide to invest in it or not. I personally
think that it is a desirable investment. Then you have to say. Com-
pared to what?
But you haven't given me the opportunity to comment about that

relative to, say, ag support, or roads, or other things.

So in the larger scheme of things, you are saying you draw a cir-

cle and within that now is the Tokamak science better than high
energy physics science?

They are different science. The individuals that work at it are
quite skilled at what they do, and they are working very hard to

try to achieve the goals that they have set out for themselves. But
we don't get to run this debate in the larger arena, unfortunately.

Mr. ROHRABACHER. Unfortunately, the debate is in the larger
arena. Only you are able to participate in the one part of that de-
bate.

As Members of Congress we are engaged in the bigger arena de-
bate. I can assure you that we are not singling-out science. That
just happens to be the area of the budget that I have responsibility
for.

I cannot expect people who have responsibility in other parts of
the budget to take their responsibility seriously unless I take this
job seriously.
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So although I don't have a say in the committee deahng with
those agricultural subsidies, I have to believe that my colleagues
are taking that seriously, because we are all going to be given this
much [indicating] out of a budget to meet that obligation. Your re-

quest for $100 million is within that concept.
Dr. Shank. Mr. Chairman?
Mr. ROHRABACHER. Please go right ahead.
Dr. Shank. May I make a comment? We certainly understand

the stress that you are under, and the country is under in terms
of the magnitude of its budget difficulty.

I would hope that we might be able to make an appeal to you
to look at the budget in different ways. There is consumption budg-
et; there is subsidies budget; there are lots of different kinds of
budgets.
But there are some really essential pieces of the budget that the

country must think of as an investment.
If the country is going to have any future, you may ask yourself

the question. Are we investing enough?
This budget, as presented by the Department of Energy, may not

be enough to guarantee us a future. Getting our budget cut next
year, without in the future going to the next century for our chil-

dren and our future generations, could leave us in a very different

point of view.
We happen to be benefitting from the 50 years of investment that

has gone on since World War II, which we are all benefitting fi-om.

If we do not make the investment that we are talking about in

science and technology, we could face a situation where we become
technologically poor.

I would say that, in a sense, many things are happening in the
world that raise great concern in my view about our ability to be
competitive.

I was recently at a conference where there was a topic being dis-

cussed by a Japanese and a European on a new technology. No
Americans were involved.

If that happens more and more, technologies are going to take
place in other places, and the way we have done things in the past,

we will be looking at not enough investment and trying to catch up.
So I think looking at an investment strategy is really key. Look-

ing just for cuts, I would like to appeal to you, that we look at this

broader view of what you are doing to science and technology.

Mr. ROHRABACHER. Dr. Shank, I heard every word that you said.

I will tell you that when we are being asked to make major cuts

in which you have perhaps a disabled child sitting next to you who
is going to get a certain amount of money, and there is only a cer-

tain amount of money to divide, if you have—and we are talking
about welfare cuts-people whose lives depend on this. We are talk-

ing about Veterans' cuts.

We are talking about trjdng to prevent the future generation of

Americans from being handed total b£inkruptcy. To do that, we
have got to cut out some of those programs. Admittedly, science is

an investment in the future. I hope you realize that we are also

saying things right now to educators, for example, that we cannot
spend as much money from the Federal Government on education
projects, which is also an investment in the future.
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There is an investment in tomorrow for people whose Uves, some
Veteran out there who is dependent on getting the health care that
he earned by fighting for his country.

So everything you just said is absolutely true, but it is also true
within the context of the decisions that have to be made.
Mr. Wamp?
Mr. Wamp. Thank you, Mr. Chairman.
I am quite confident that when we finally get to the bottom line

here on our commitment to science in the final funding, that they
will not accuse us of being soft over here on this Subcommittee. I

acknowledge our Chairman and his tenacity here, that if you seek
ways to cut, then certainly holding the line on future increases is

much simpler.

But I also would say that one of the books I read when I got real

involved in this business was a book called BURNING MONEY by
Peter Grace. One of the things that disappointed me was that we
went through as a Nation that entire indepth analysis of spending,
and then very little was done to follow up on the Grace Report and
his recommendations.
The Galvin report was just finished. It is, by what most people

express to me, one of the best, if not the best analyses that has
been prepared on where we are with respect to our laboratories in

this country.

We need to follow the Galvin recommendations, I think. If you
do, and we read it and we get into the detail of the Galvin report

and recommendations, then we can begin to prioritize where the
money should flow, and where the money should not flow quite so

much.
As one freshman who did not attend yesterday's press conference

on the elimination of four departments, I want to say unequivocally
that we cannot just throw all four of those departments in the
same category.

The Education Department clearly would be the highest priority

in terms of cutting, eliminating, reforming, changing, in a dramatic
way. It has probably done damage, even, not just not done enough
good; it has probably done some damage.
Housing and Urban Development clearly is a target for privatiza-

tion and a model for privatization, but you can't include the De-
partment of Commerce and the Department of Energy with the De-
partment of Education.
The Atomic Energy Commission existed before the Department of

Energy. It is not like we came from nowhere. I think we clearly

need to invest long-term in energy and science and research, and
I think the definition between the two political ideologies in this

country are going to take form as we determine where we are going
to spend our money and where we are not.

And the transfer of payments in the form of $160 billion of direct

welfare payments in this country, the transfer of payments from
the working segment to the nonworking segment, cannot begin to

be compared to investment in science long-term.
In all due respect to everyone on both sides, as a layman here

it is just too noticeable to me to overlook that simple fact.
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I will ask Dr. Trivelpiece. On the Advanced Neutron Source, we
have a tremendous investment in that project at this point. It has
been zeroed out by the President's budget.
How much of that technology and that design is going to be ap-

plicable to the Spallation Neutron Source? Can we kind of pick up
where we left off and go with this inexpensive version of neutron
science called "The Accelerator Neutron Source"?

Is a lot of that investment actually going to be utilized with this

new project?

Dr. Trivelpiece. I suppose an eyeball estimate is half. Much of

that refers to the work that is done with respect to the scientific

instruments that receive the neutrons, and from which you derive
information.
The thing that is in a sense lost by this is that the Advanced

Neutron Source did several things. It being a reactor, it provided
the possibility of irradiation of materials. So you could test them.

It provided the possibility of producing isotopes such as Califor-

nium 252.
And it provided the ability to cause a stream of neutrons to

emerge fi'om it and to do physics with that.

If we go to the Pulse Spallation Source, we basically lose the first

two. It will not be a facility capable of producing isotopes. That will

have to be done by the Nation in a different manner.
Also it will not be able to do the kind of testing of materials that

in fact may someday be useful to the fusion program, because it

would produce copious neutrons. You would like to be able to put
samples of materials in high neutron fluxes in order to determine
their characteristics in life.

So in the end, we can probably do 90 percent of the physics. We
do lose what is called a "cold neutron capability" because one of the
features of the Advanced Neutron Source was to put a large source
of liquid helium or hydrogen in there through which the neutrons
would pass, and then that would change the "temperature" of them
in such a way that they would be better probes of matter.
But we can do 90 percent of the physics part with the Pulse

Spallation Source at probably between a half and a third of the cost

that had been dedicated for the—or had been requested for the Ad-
vanced Neutron Source.
So we need to do some work in order to refine those numbers,

but that is a rough estimate of things.

Mr. Wamp. Thank you, Mr. Chairman. I yield back.

Mr. ROHRABACHER. Mr. Olver fi-om Massachusetts.
Mr. Olver. Thank you, Mr. Chairman.
I will try to follow a couple of lines of reasoning here for a

minute. Having been in and out, it is a little bit difficult to see ex-

actly where people have been thus far.

But Dr. Samios at the Brookhaven National Laboratory, you has
as one of the major facilities the AGS and its associated facilities.

I want to use it just for a minute.
What is the total investment in the Brookhaven National Lab-

oratory in those laboratories and their associated facilities, the
AGS and associated facilities?

Mr. Samios. Rather large. Off the top of my head, it must be
$500 million or more.
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Mr. Olver. What is the operating cost?

Mr. Samios. Operating cost? The present budget of Brookhaven
Laboratory is $400 milhon.
Mr. Olver. Do you think the physical faciUties are no more than

$500 million?

Mr. Samios. Let me get back to you on that. It is much larger.

Mr. Olver. Indeed. Indeed. That is impossible.

Let me ask you what the utilization rate is of the AGS and its

associated

—

Mr. Samios. Yes. It's a little complicated. The AGS has two func-

tions. It does a high energy function, which is proton collisions, pro-

ton/proton collisions; and the second capability, as I mentioned in

my testimony, it also accelerates heavy nuclide gold on gold. So we
run two programs.
On the proton/proton, the total running time per year that usu-

ally can run these facilities is of the order of 40 weeks, because you
need time to do other things. So if we were running flat-out, you
would say 40 weeks would be maximum utilization, in rough num-
bers.

In this past year we have run gold on gold something like 5

weeks, and the proton/proton something like 17 weeks. So our utili-

zation is something of the order of half of the total, 22 versus a
total possibility of 40.

With the increased funding that we hope comes through, as I

noted in my testimony, the gold stuff will go to 12 weeks, and we
expect the protons to go to 25. So you would see we would be at

37. So it is very close

—

Mr. Olver. You would be nearly at full utilization.

Mr. Samios. We would be very close. Very close.

Mr. Olver. In your case, what would be the total amount of ad-

ditional investment in operating expenditures?
Mr. Samios. The total amount is rather small. It is of the order,

in nuclear physics, of the order of $1 to $2 million. Okay?
Mr. Olver. How much of the initiative does Brookhaven get?

Mr. Samios. Rephrase it? What do you mean that that—

?

Mr. Olver. Well the initiative is a $100 million initiative

—

Mr. Samios. Oh, oh, oh. That detail I don't know.
Mr. Olver. You don't know?
Mr. Samios. I don't know yet.

Mr. Olver. I think at least the kernel of what I was trying to

get at, I think I have managed to establish, if I had the time to

go through it, and maybe you would like to respond in writing, it

sort of goes back to what I was questioning on previously with t)r.

Krebs in the first place.

It would appear to me that what we have is billions of dollars,

if one takes all of these laboratories together, in physical invest-

ments.
Mr. Samios. Correct.

Mr. Olver. How many billions, I don't know, but it is tens of bil-

lions in investments. The total operating budgets of them is in the
billions of dollars' range, if you take these facilities in their totality,

not in the tens, but in more than one, certainly. Yours is $400 mil-
lion.
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Mr. Samios. No, no. You've got to be careful. That is the total
laboratory. The total operating budget, for instance, of the AGS
complex

—

Mr. Olver. Yes?
Mr. Samios. —is of the order of $50 miUion.
Mr. Olver. All right, if we take that and go to all of the major

laboratories that are part of the initiative

—

Mr. Samios. Then you go to the—it's not going to be a billion dol-
lars. It's not going to be in the billions.

Mr. Olver. —we would be in the hundreds of millions of dol-

lars

—

Mr. Samios. That's correct.

Mr. Olver. —of—
Mr. Samios. Several hundreds of millions of dollars.

Mr. Olver. —outlay expenditure. Right.
And for a relatively small increase in that, a much smaller in-

crease than the 30 percent increase in personnel that would be able
to function there, and the number of experiments that would be
able to be done—which is probably considerably greater than the
30 percent level

—

Mr. Samios. Correct. Correct.

Mr. Olver. —we would be getting a level of utilization for the
billions, tens of billions, of original investment in these laboratories

that are now way under the level of utilization.

It is a very efficient use of a small amount of money which would
be beneficial to the scientific commimity, not only at the university
level, but at whatever level the industrial community is involved,
and to whatever level the international community could become
involved.

Mr. Samios. That's correct. In fact, what we said is, a huge cap-
ital investment, and this is a small increase in the operating funds.

In my testimony I pointed out that there is a leverage factor as
well as Dr. Trivelpiece.

Mr. Olver. Right.
Mr. Samios. In the sense that you lever that money by a factor

of four.

Mr. Olver. I would be interested in each of you, to the degree
that you would like to do so, to thread that out a bit in some docu-
ment, in some written form

—

Mr. Samios. Would you like some specific examples, as well?
Mr. Olver.—for the Committee, because I think we need to look

at—I mean, there are 20-plus facilities. I am talking about one big
one in your instance, and what the pattern would be in that case.

I think I have already used up my time.
Mr. Samios. Do I send it to the Chairman, or to you?
Mr. Olver. Well, I would like to have a copy, but by all means

send it to the Chairman.
Mr. Samios. Fine. We will do so.

Mr. Rohrabacher. The gentleman's line of questioning is direct,

and I think what you are doing is a cost/benefit analysis on a cost-

effective use of the money where the investment is already made.
Very well said.

Mr. Ehlers, please.
Mr. Ehlers. No questions, Mr. Chairman.
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Mr. ROHRABACHER. My goodness—from our scientist? The only
scientist in the room on this side of the Une.
Mr. Ehlers. Well, a question would imply that I didn't know the

answer.
[Laughter.]
Mr. Olver. That merely suggests that Mr. Ehlers has not beenm Congress long. We never ask questions that we don't already

know the answer to.

[Laughter.]
Mr. ROHRABACHER. Yes. Thank you very much.
I would just like to impress upon the panel. First of all, I think

in the last line of questioning that we just heard, that goes to the
heart of the matter of your request being a cost-effective request.

I mean, you are asking for something that is going to put to max-
imum use an investment of billions of dollars that have already
been made. I think your point was very well made.
Do not forget the position that we are in. People have to say

^fil' 7i^^
^^^ °"^^ thinking short term if you do this, this, and this!

Well, we have got a deadline to make. The newspaper presses
are going to roll at a certain time, and it is going to have all the
numbers on it of what we have decided on this year.

If you have some specific suggestions of where other items that
you might think are low-priority items in the scientific—especially
energy research area—we would love to hear your suggestions. It
will basically help your situation out, as well.

I want to thank you all for attending, and also for your testimony
that was very understandable in layman's terms. That is an impor-
tant thing for you to do for your part, as well, because I know you
can talk to each other at a much higher level, but I understood the
points you were making and I think the panel appreciated that So
thank you.

'

Mr. Olver. Mr. Chairman, may I—would the Chairman yield for
a moment?
Mr. ROHRABACHER. Yes.
Mr Olver. I would like to ask just a couple of other quick things

in relation to the two major expansion items that I think are on
the table at the moment.
The B Factory at Stanford, and the Main Injector at FERMI LabHow much money has already been spent on them? What is the

total cost of them?
How much money has been spent on them, and when will each

of them be in place and operational?
Mr. Peoples. The Main Injector is a replacement of an existing

machine, so I would hardly call it an expansion; but it does sub-
stantially enhance the capabihty of the Tevatron, so in that sense
it s expansion.
The amount appropriated to date for the Main Injector I think

i^^n iV^^^^^*^^'
^^ ^^^^ ^* ^^^^ P°^"^ "^^®^ contract in excess of

million. And the amount of salaries remaining for the year is
around $13 milhon. And the rest of the stuff is close to being under
contract. The Main Injector is a project that has been long in com-
ing. ^

Mr. Olver. How much needs to be appropriated yet?
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Mr. Peoples. Another—it gets up to two hundred and twenty-
something milhon. I don't have the precise number.
Mr. Olver. So we have already appropriated $93 milhon and the

total would be about $225 million?

Mr. Peoples. Appropriated, 40 percent. The Department's plan
is to have $52 million in fiscal year 1996, another $52 million in

fiscal year 1997, and then the balance in fiscal year 1998, which
is about $30 million.

Mr, Olver. Is there a similar set of numbers—those were very
cogent—available for the Stanford

—

Mr. Peoples. Yes. I will give you crude numbers, because my
memory is not that good, but it has been funded for two years. I

think its first year of funding was some $40 million, and this year
it is funded for $44 million; and it has additional funds in '96 and
'97; and the last year of funding is 1997, and I believe it is about
$180 million.

Now like the Main Injector, it takes great advantage of facilities

that are already there. It goes in an existing tunnel, and it also

uses the existing PEP ring. So it is building a second ring in an
existing tunnel. From that, we gain that benefit.

Mr. Olver. But it fits back to what I was saying before. If we
are continuing to make investments into upgrading our capacities,

improving the capacities, expanding the capacities that are there,

and then we are only operating at 50 percent, or roughly—I am not
quite sure what the level of utilization is of each of the laboratories

in place and what the sum total is, but really it is I think not a
wise set of relationships that I am discovering here this morning.
Mr. Peoples. Well, the Department had of course I think favored

FermiLab. Our operating has been within about 85 percent of the
maximum. In this current year, I would say we are at the maxi-
mum level.

There are some storm clouds on the future. Namely, we have
been living for awhile on a remarkable thing that Commonwealth
Edison lost a rate case and it had to rebate its customers at the

rate of 20 percent.

Mr. Olver. So FermiLab may be running close to full utilization;

where as CGS is running at less than 50 percent. So that is a pat-

tern that I

—

Mr. Peoples. And Stanford has got AGS

—

Mr. Olver. —can't see the totality of, and was sort of asking of

Dr. Krebs.
Mr. Peoples. As Mr. Rohrabacher had asked us to talk about

priorities, it reflects priorities that he put on the whole system at

that time.

We were not real happy because we only have three of these fa-

cilities. They each serve a very complementary need, but they had
recommended the budgets that had come to FermiLab,
Brookhaven, and Stanford—and Stanford's running is down quite

a bit, but in their case they are really preparing for the future.

Mr. Olver. Okay. Thank you very much, Mr. Chairman.
Mr. Rohrabacher. Thank you very much to the panel. We have

one last panel of two witnesses.
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Our second panel addresses an issue on which this panel will

have to make some tough choices. We will be discussing fusion en-

ergy research.
We have Dr. Robin Roy, Project Director for the Office of Tech-

nology Assessment, who helped to formulate the OTA's Report on
the Diffusion Energy Program which is being released this week;
and Dr. David Baldwin, who is an Associate Director for Energy at

Lawrence Livermore Lab.
Again, I would admonish our two witnesses hopefully to try to

keep your testimony brief so that we can ask you questions about
it.

Anything you would like to make a part of the record in an ex-

panded version of your testimony, we would be very happy to have
anything right now, or in the future if you would like to—the near
future, the next few days—if you would like to add to your testi-

mony something that especially will lead to an understanding, or

expand the debate in the scientific community, feel free to expand
your testimony as well. So with that. Dr. Baldwin—Dr. Roy, first.

STATEMENT OF DR. ROBIN ROY, SENIOR ANALYST ENERGY,
TRANSPORTATION AND INFRASTRUCTURE PROGRAM ON
FUSION ENERGY PROGRAM. THE ROLE OF TPX AND ALTER-
NATE CONCEPTS
Dr. Roy. Thank you, Mr. Chairman.
It is a great pleasure to be here and discuss the Department of

Energy's Fusion Energy Program and to release OTA's Background
Paper, Fusion Energy Program: The Role of TPX and Alternate
Concepts.
For those of you who may be unfamiliar with OTA, OTA is an

analj^ical support agency of Congress that undertakes studies such
as this at the request of House and Senate Committees.
This study was produced in response to a request fi-om the

Science Committee to examine two focused questions.
First. What is the role of the TPX, The Tokamak Physics Experi-

ment?
Second. What is the role in the Fusion Energy Program of non-

Tokamak concepts, alternate concepts, that are less developed than
the Tokamak but may hold potential advantages and also involve
less costly next-research steps.

OTA held a workshop on these topics last summer. A draft of the
report was widely reviewed last fall. That list of people involved in

that are shown on the first two pages of the report.

I would also like to note that OTA coordinated closely with the
Congressional Research Service, CRS, and we were able to bring on
CRS' Dr. Dick Rowberg onto our project team.
Now in the course of our work it became readily apparent that

there were some critical underlying budgetary and strategic deci-

sions confronting the fusion program, decisions that could play
central roles in determining the fate of TPX and Alternate Con-
cepts' work, but that had received little or limited attention.

I think you have been tapping into those earlier today. I will

summarize our conclusions with the aim of outlining some of the
tough choices it seems that you face now in this Congress and in
the Committee.
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First, let me emphasize—I will begin by emphasizing that the
past four decades of research have brought continued progress to-

ward a goal of tapping fusion as a virtually inexhaustible source
of energy.
However, even optimistic fusion energy supporters do concede

that many scientific, engineering, £ind commercialization challenges
remain.
Whether these challenges can be overcome is by no means guar-

anteed, and it will cost a lot just to find out.

Developing a prototype commercial power plant may require tens
of billions of dollars in research and new facilities over the next
several decades. In fact, current rough plans—and they are only
rough plans—from the Department for developing the Tokamak by
the middle of the 21st Century imply a doubling or more, a dou-
bling or tripling of the annual Fusion Energy budget fi*om the $373
million appropriate for fiscal 1995.
The chart on the last page of my testimony gives you a sense of

that near-term growth.
Now these are not official DOE estimates. These are estimates

that we sort of pieced together and talked with DOE about, but it

seemed like important information to get out there so you could
discuss it.

Really, if you look at that chart you will see what we are talking
about. Meeting the fusion energy goals involves going to 7-, 8-,

$900 million more annually.
If current plans are pursued, the greatest single budgetary re-

quirement for the Fusion Energy Program in the near horizon
would be the U.S. share to build the ITER, the International Ther-
monuclear Experimental Reactor.
ITER is roughly estimated to cost on the order of $10 billion.

There have been estimates of $6.9 billion, $8 billion, 8- to $10 bil-

lion, somewhere in there.

It remains uncertain, but more information will be coming in this

sximmer from the ITER engineering and design effort.

If successful, ITER would be the first device to demonstrate con-

trolled ignition of fusion fuel. No decision has been made by the
international partners on whether to actually build the device. This
is a key point.

This is a staged effort. Right now there is an engineering and de-

sign activity which is expected to be completed in 1998. None of the
partners have made any commitment to it. That is a decision that
you are going to have on your near-term horizon.

Now with regard to the TPX, were it to be built on its previously
proposed schedule, experiments would begin in about 2001. Con-
struction costs of about $700 million would be followed by annual
operating budgets of around $150 million.

However, there have been delays in the start of construction, in-

cluding those imposed by Congress for this fiscal year, and there
was just announced in the President's budget request, and those
delays put the proposed completion date and the total construction
cost into some question.
TPX would provide, or is intended to provide scientific and tech-

nical advances that will ultimately be needed for a Tokamak Power
Plant. It would use only superconducting magnets. It would operate
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at near steady-state conditions. It would explore and identify ad-
vanced operating modes, or so-called advanced operating modes
that, if successful, could greatly reduce the size and cost of a
Tokamak reactor.

These will be important developments for a Tokamak Power
Plant. However, none of these TPX advances would be essential to

ITER. Still, TPX experiments and near steady-state advanced oper-
ating modes may shorten the schedule for such experiments in

ITER.
Now this could allow ITER to move more quickly into research

areas for which it is uniquely suited and, given ITER's likely high
operating cost and lower flexibility, the savings could be substan-
tial.

However, this again points up one of the challenges. The hard in-

formation on the economic benefits is lacking. While TPX could
offer tangible benefits to ITER, the magnitude is uncertain and
DOE has not estimated their value.

Finally, I think it is worth noting that no other partner in the
ITER project has found it essential to pursue an interim device
with TPX's capabilities as part of the program for successful devel-

opment of ITER.
There are other reasons for this. The Japanese and the Euro-

peans have other large Tokamaks, and they don't face the retire-

ment of their largest facilities like we do at the Princeton Plasma
Physics Lab now.
Now the value to the Fusion Energy Program of TPX or some-

thing like it could increase if ITER's schedule is delayed by several

years. That is not a suggestion of that's what should be done, but
should the ITER be delayed by several years that could increase
the value of TPX. That would make the TPX research findings in

areas like advanced operating modes more critical in assessing the
commercial feasibility of the Tokamak concept, and help outline the
next research step.

The present scheduling overlap between TPX and ITER makes it

impossible to take full advantage of TPX results in the design and
construction of ITER. So potentially costly decisions, for example,
to build flexibility into ITER to explore advanced operating modes
will be made long before TPX results would be available. Enough
on TPX.
Regarding Alternate Concepts, most of the effort in fusion energy

research has been devoted to the magnetic confinement approach

—

that is, using magnetic fields to contain the extremely hot fusion
plasma.
A variety of different magnetic confinement concepts have been

investigated, and the most advanced of these is clearly the
Tokamak. Considerable effort has also been devoted to inertial con-
finement in which a pellet of fusion fuel is compressed by intense
LASERs, or would be compressed by intense LASERs, or heavy ion
drivers, light ion drivers, to such densities that the fuel's own iner-

tia is sufficient to contain it while the fusion reactions occur.

Much of the research on IFE, inertial fusion, has been done—rel-

evant to that has been performed under DOE's defense program for

its application to nuclear weapons' physics.
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Over the past decade—that is the background on Alternate Con-
cepts, because that is what they are— over the past decade,
though, the Fusion Energy Program was narrowed to focus on a
single concept, and that was primarily for budgetary rather than
technical reasons.
Now clearly the Tokamak was the most successful and advanced

concept and received that focus of attention. However, there is a
widely held view that this narrowing of the Fusion Energy Pro-

gram was premature and did not reflect the benefits of pursuing
alternate concepts.

For example, should the Tokamak effort prove technically or

commercially infeasible, there might still be a fusion energy option

if you look at alternates.

Let me note again that there is uncertainty with the Tokamak.
That is why the development effort is going to take tens of billions

of dollars and decades.

Now there is no denying that more alternate concepts work.
Doing more would require money. Verifying theory requires experi-

mental facilities, and that can become quite expensive.

However, at a modest cost relative to the Tokamak effort, DOE
could develop better information and provide a firmer basis for fu-

ture, more costly Alternate Concepts decisions.

For example, with less than 10 percent of the current Fusion En-
ergy budget, broad-ranging theoretical studies to screen alternate

concepts' processes could be done. Existing facilities, already exist-

ing ones, could be used more fully. Work could actually be resumed
at some at which work has been cancelled. The civilian side of IFE,

if inertial fusion could be accelerated and we could look more at

collaboration and ongoing international efforts at existing inter-

national facilities.

In summary, while Alternate Concepts are no panacea for fusion

energy, or necessarily for energy policy for the 21st Century nec-

essarily, there is merit in examining them as part of a broad fusion

program.
Well, back to the underlying issues that you really are having to

face here.

Decision for TPX and Alternate Concepts' research have to be
made in the context of some critical budgetary and strategic ques-

tions.

First—this is one that was alluded to a couple of times this

morning—^what is the role of the Fusion Energy Program in meet-

ing long-term energy needs?
What level of Federal research effort is justified by that role?

Whether or when fusion meets the goal of becoming an economi-
cally good, environmentally attractive energy option will depend on
more than just success in a multi-decade R&D program. It also will

depend on the competitive energy market.
There are many currently existing energy technologies ranging

fi*om nuclear fission reactors to highly efficient devices, to

photovoltaics, biomass, and other renewables, to fossil energy pro-

duction methods that exist today and continue to improve, and will

continue improving over the next several decades.
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These improving technologies present an increasingly challenging
market for future fusion power plants and need to be considered
in setting the goals and direction for fusion energy research.

Now a second critical question for the program, and one which
I think is a lot more tangible, results from the tremendous, undeni-
able budget pressures facing the Federal Government.
The question is: What goals for the Fusion Energy Program could

be accomplished under scenarios of flat or declining budgets? This
is the question you have been asking today. I think I have heard
it.

The current program goals and directions, including construction
and operation of large new Tokamaks, are inconsistent even with
moderately increasing budgets. They require a doubling or a tri-

pling of budgets.
Flat budgets don't work. The prospect of declining budgets really

sharpens the issue. Certainly potentially valuable work can be per-

formed under a wide range of budgets, but doing so most produc-
tively requires extensive chsinge in program goals and directions.

Flat or declining budgets do not mean doomsday for Fusion En-
ergy Research, but they do mean a change in goals and directions.

Even under substantial cuts, some see the possibility of focusing
on physics issues using existing machines, both Tokamak and non-
Tokamak; concentrating on materials and technology advances nec-

essary for eventual future fusion power plants; and supporting a
modest but expanded effort to explore Alternate Concepts. Also, the
prospect of increasing international collaboration.

An effort to identify productive uses of the fusion energy budget,
whatever it is, under a variety of scenarios could be really useful
in helping direct the program in making decisions.

There is one last question that is really key I think. That is: Can
cost sharing through international collaboration in fusion energy
research be more effectively and fully pursued?
Now due to the very high estimated cost of some fusion facilities

such as ITER, the domestic fusion program has pursued a few col-

laborative efforts in several countries. Methods to more fully co-

ordinate and integrate other aspects of the U.S. program, including
both Tokamak and Alternate Concepts work into a broader world
effort could be important considerations in any steps for the U.S.
Fusion Program.
Thank you, Mr. Chairmsm. I would love to take any questions.

[The prepared statement of Dr. Rqy follows:]
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Good Morning, Mr. Chainnan and members of the conmiittee. It is a pleasure to be here and

discuss the OTA Background Paper, Fusion Energy Program: The Role of TPX and Alternate

Concepts.

This study, responding to a request from the full Committee, focuses on two aspects of the

U.S. fusion energy program. First, what is the role of the Tokamak Physics Experiment (TPX), an

approximately $700 million fusion reactor awaiting congressional and administration decisions to begin

construaion? Second, what is the role in the fiision energy program of alternate (i.e., non-tokamak)

concepts that are less scientifically and technically developed than the tokamak, but may hold potential

advantages? While the focus of OTA's study is on the TPX and alternate concepts, it also summarizes

the overall fusion energy program. With this context, the study identifies critical budgetary and

strategic decisions confronting the U.S. fusion energy program.

I will summarize the study's conclusions with the hope of outlining a frame of reference for

some of the very difficult decisions you face right now. For over four decades, the federal

government has supported research to develop fusion for commercial electric power produaion.

Proponents note that the supply of fusion fuels is virtually inexhaustible and that environmental

impacts may turn out to be less than those of other energy sources. Recent experiments at the

Princeton Plasma Physics Laboratory's (PPPL) Tokamak Fusion Test Reaaor (TFTR) produced

unprecedented levels of fusion power, attesting to continued progress in fusion research.

However, even the most optimistic supporters of fusion energy concede that many scientific,

engineering, and economic challenges remain. Whether these challenges can be overcome is by no

means guaranteed. Just developing a prototype commercial powerplant may require tens of billions of

dollars in research and new facilities over the next several decades. In fact, current plans for

developing the tokamak (the most advanced fusion energy concept) by the middle of the 21st century

imply a doubling or more of the U.S. Department of Energy's (DOE) annual fusion energy budget

from today's $373 million (see figure).

If current plans are pursued, the greatest single budgetary requirement for the fusion energy

program in the next several years would be the U.S. share to build the International Thermonuclear

1

88-393 95-20
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Experimental Reaaor (ITER). If successful, ITER would be the first device to demonstrate controlled

ignition of fusion fuel. No decision has been made by the ITER partners (the United States, Japan, the

European Community, and the Russian Federation) on whether to actually build the device, estimated

to cost on the order of $10 billion, once the engineering design is completed in 1998.

TOKAMAK PHYSICS EXPERIMENT

Were TPX to be built on its previously proposed schedule, experiments would begin in 2001.

Construction costs of about $700 million would be followed by aimual operating budgets of about

$150 million. However, delays in the start of construction, including those announced in the

President's fiscal year 1996 budget request, put the proposed completion date and construction cost

into question.

Proponents note that TPX would provide a focus for U.S. fusion research after TFTR retires

in 1995. There are several other U.S. tokamaks operating currently, the largest of which are the DIII-

D at General Atomics in San Diego and Alcator C-Mod at the Massachusetts Institute of Technology.

However, absent TPX, there will be no new U.S. tokamak under development. Experience building

major systems such as superconduaing magnets could give U.S. industry an edge in competing to

construa ITER. More importantly, TPX would provide advances ultimately needed for a tokamak

powerplant: it would operate at near-steady state conditions, identify advanced operating modes that

could reduce the size and cost of a tokamak reaaor, and use only superconduaing magnets.

While none of the TPX advances would be essential to ITER, TPX experiments in near-steady-

sme, advanced operating modes may shonen the schedule for such experiments at ITER, allowing

ITER to move more quickly into research areas for which it is uniquely suited. The savings could be

substantial given ITER'S likely high operating costs and lower flexibility. TPX could offer tangible

benefits to ITER, but the magnitude is uncertain, and DOE has not estimated their value. Notably, no

other parmer in the ITER projea has found it essential to pursue an interim device with TPX's

capabilities as part of the program for successful development of ITER.
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TPX's value to the fusion energy program could increase if ITER'S schedule is delayed by

several years. TPX research findings could then be more critical in determining tokamak feasibility.

However, the present scheduling overlap makes it impossible to take full advantage of TPX results in

the design and construction of ITER. For example, potentially costly decisions to build flexibility into

ITER to explore advanced operating modes will be made long before TPX results would be available.

ALTERNATE CONCEPTS

Most of the effort in fusion energy research has been devoted to the magnetic confinement

approach, which uses magnetic fields to control the fusion plasma under extremely high temperatures

and pressures. Different magnetic fusion energy (MFE) confinement concepts such as the tokamak, the

stellarator, the field-reversed configuration and the reversed-field pinch have been investigated, the

most advanced of which is clearly the tokamak. Considerable effon has also been devoted to inenial

confinement, in which a pellet of fusion fuel would be compressed by intense lasers or ion drivers to

such high densities that the fuel's own inenia is sufficient to contain it. Much of the research on

inertial fiision energy (IFE) has been performed by DOE's defense program for its applications to

nuclear weapons physics. A variety of more novel fusion energy concepts have been suggested that

take fundamentally different, and more scientifically speculative, approaches including elearostatic

confinement and colliding beams.

Over the past decade the fusion energy program was narrowed to focus on the tokamak

primarily for budgetary rather than technical reasons. Operation of several existing experimental MFE

devices was restricted. In fiscal year 1994, the civilian IFE budget was reduced by SO percent to $4

million, well below the level needed to continue development despite previous successful experiments.

There is a widely held view that this narrowing of the fusion energy program was premature and did

not reflea the benefits of pursuing alternate concepts. There are clear reasons for supporting an

alternate concepts program including the desire to provide a fusion energy option should the tokamak

prove technically or commercially infeasible.
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Dependence on experimental research to verify theory can make fusion energy concept

development expensive. However, DOE could develop information providing a firmer basis for future,

more costly alternate concept efforts at a modest cost relative to the tokamak effort. For example,

writh less than 10 percent of the current fusion energy budget, broad-ranging theoretical studies to

screen alternate concept prospects could be done, use of existing facilities could be resumed or

accelerated, and collaborative international efforts could be pursued.

One advanced alternate concept involving costly next steps is IFE using a heavy-ion driver. Its

proponents suggest that a development path for a demonstration IFE powerplant could be substantially

more flexible and less costly than that planned for the tokamak. While considerable scientific,

technical, and development cost uncertainties exist, these proponents envision a civilian effort of about

$4 billion (with another $8 billion from defense programs) spread over several facilities. In contrast,

ITER alone is expeaed to cost more than that, and is only one of the major tokamak facilities needed.

One next step for IFE is to explore ignition physics, and depends on the National Ignition Facility

(NIF), a proposed $1 billion research facility being pursued under DOE's defense program. However,

whether NIF is built will probably depend more on weapons-related reasons and budget concerns than

its potential energy benefits. The President's fiscal year 1996 budget request includes $37 million to

begin NIF construction.

In summary, while alternate concepts provide no panacea for fusion energy, there is merit in

examining them as part of a broad fusion program. However, as with the tokamak effort, the overall

direaion of the fusion energy program and its role in meeting long-term energy needs, are critical

issues for the direction of alternate concepts research.

OVERALL DIRECTION OF THE FUSION ENERGY PROGRAM

Decisions for TPX and alternate conc^ts research must be made in the context of three critical

questions facing the fusion energy program. First, what is the potential role of the fusion energy

program in meeting long-term energy needs, and what level of research effort is justified by that role?

Whether or when fusion will meet the goal of becoming an economically and environmentally

4
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attraaive energy option will depend on more than just success in a continuing multidecade R&D

program. Many currently existing energy technologies ranging from nuclear fission reaaors, to

photovoltaics, to fossil energy produaion methods, to highly energy-efficient devices will continue

improving over the next several decades. These present an increasingly challenging market

environment for future fusion powerplants, and need to be carefully considered in setting the direaion

of fusion energy research.

A second critical question for the program results from the tremendous budget pressures facing

the federal govenmient. What goals for the fiision energy program could be accomplished under

scenarios of flat or declining budgets? The current program goals and direaions, including

construaion and operation of large new tokamaks, are inconsistent even with moderately increasing

budgets; the possibility of declining budgets sharpens the issue. Certainly, potentially valuable work

can be performed under a wide range of research budgets, but doing so most produaively would

require extensive change in program goals and direaion. For example, even under substantial cuts,

some see the possibility of sustaining progress by focusing on physics issues using existing machines,

increasing international collaboration, supporting a modest but expanded effort to investigate alternate

concepts, and concentrating on materials and technology advances that would be necessary for fusion

powerplants.

An effort to identify the most produaive uses of fusion energy funds under a variety of

scenarios could provide information critical in making budget decisions. Eventually, however, absent

novel, unexpected science developments, progress toward development of a fusion powerplant would

require a commitment to construaion of expensive new facilities. Under any budget scenario,

consideration must also be given to existing commitments such as decommissioning TFTR and the

international agreement to complete the engineering design of ITER. These two commitments alone

total a few hundred million dollars over the next several years.

Third, can cost-sharing through international collaboration in fusion energy research be more

effeaively pursued? Ehie to the very high estimated cost of some fiision facilities such as ITER, the

domestic fiision energy program is pursuing a few collaborative efforts with several countries.

5



608

Testimony of Robin Roy
Office of Technology Assessment

Methods to more fiilly coordinate and integrate other aspects of the U.S. program, including both the

tokamak and alternate concepts work, into a broader world effort could be important considerations in

any next steps for the U.S. fusion energy program.

Thank you, Mr. Chairman. This concludes my remarks.
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Eoreword

For
over four decades the federal government has supported research to develop reactors that

harness fusion energy for commercial electric power production. However, even the most op-

timistic proponents of the U.S. Department of Energy's fusion energy program note that many

scientific, engineering, and economic challenges remain. Meeting these challenges suffi-

ciently to construct a prototype commercial fusion powerplant is expected to require tens of billions

of dollars in experimental facilities and research over the next several decades.

This background paper, responding to a request by the House Committee on Science, focuses on

the following two questions for the U.S. fusion energy program. First, what is the role of the Tokamak

Physics Experiment (TPX), an approximately $700 million fusion reactor currently awaiting a con-

gressional decision to begin construction? This paper examines the history of TPX planning; the an-

ticipated scientific, engineering, and institutional contributions; and the relationship between the

TPX and the next major plaiuied tokamak facilities, the International Thermonuclear Experimental

Reactor (ITER), currently in the design stage, and the DEMO facility planned for operation in about

three decades, which would be the first fusion device to demonstrate production of electricity.

Second, what is the role of alternatives to the tokamak concept in a broad-based fusion energy pro-

gram? Over the past several years the program has been narrowed substantially to concentrate on the

single most successful and furthest developed fusion energy concept, the tokamak. This narrowing,

driven heavily by budgetary reasons, has been decried by many fusion researchers as premature given

the current elementary state of fusion knowledge. This study examines the motives for pursuing alter-

nate concepts, the steps involved and costs of alternate concept research, and the current status of

alternate concept research as conducted in the U.S. fusion energy program.

While the focus of the study is on the TPX and alternate concepts, it also provides a history of the

overall fusion energy program. With this context, the study identifies (but does not answer) some un-

derlying questions that must be addressed. The most pressing of these are: what is the potential role of

the fusion energy program in meeting long-term energy needs? what level of research funding is justi-

fied by that role? and what are the most reasonable goals and directions for the program under scenar-

ios of flat or declining budgets?

OTA received generous assistance from workshop participants, reviewers, and others who offered

valuable information and conmients in the course of this study. To all of them goes the gratitude of

OTA and the personal thanks of the project staff.

ROGER C. HERDMAN
Director
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The Fusion Energy Program
The Role of IPX and Alternate Concepts

Critical budgetary and strategic deci-

sions confront the U.S. fusion energy

program. For over four decades, the

federal government has supported re-

search to develop fusion for commercial electric

power production (see figure 1). Proponents

note that the supply of fusion fuels is virtually

inexhaustible and that environmental impacts

may turn out to be less than those ofother energy

sources. Recent experiments at the Princeton

Plasma Physics Laboratory's (PPPL) Tokamak

Fusion Test Reactor (TFTR) produced unprec-

edented levels of fusion power, attesting to con-

tinued progress in fusion research.

However, even the most optimistic support-

ers of fusion energy concede that many scien-

tific, engineering, and economic challenges re-

main. Whether these challenges can be over-

come is by no means guaranteed, lust develop-

ing a prototype commercial powerplant may

require tens of billions of dollars in research and

new facilities over the next several decades. In

fact, current plans for developing the tokamak

(the most advanced ftision energy concept) by

the middle of the 2 1 st century imply a doubling

or more of the U.S. Department of Energy's

(DOE) annual fusion energy budget from today's

$373 million (see figure 2).

If current plans are pursued, the greatest

single budgetary requirement for the fusion en-

ergy program in the next several years would be

the U.S. share to build the International Thermo-

nuclear Experimental Reactor (ITER). If success-

ful, ITER would be the first device to demon-

strate controlled ignition of fusion fuel. No

decision has been made by the ITER partners

(the United States. |apan. the European Commu-

nity, and the Russian Federation) on whether to

actually build the device, estimated to cost on

the order of $10 billion, once the engineering

design is completed in 1998.

More immediate than decisions on ITER, Con-

gress must determine the fate oftwo other fusion

energy research activities: 1) the Tokamak Phys-

ics Experiment (TPX), an approximately $700

million device awaiting a congressional deci-

sion to begin construction at PPPL; and 2) the

alternate (nontokamak) concepts research ef-

fort, which could examine fusion energy con-

cepts that are less scientifically and technically

developed than the tokamak, but that also in-

volve less costly next steps.
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FIGURE 1.

Fusion reactions,
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Sun and the stars,

occur when the

nuclei of two

lightweight atoms

(e.g., isotopes of

hydrogen such as

deuterium and

tritium) combine

together, or fuse,

releasing energy.

Source:

Office ol Technology

Assessment, 1995,
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of Energy.
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TOKAMAK PHYSICS EXPERIMENT

should IPX be built on its proposed schedule,

experiments could begin in 2001. Proponents

note that IPX would provide a focus for U.S.

fusion research after TFTR retires in 1995. and

that experience building major systems such as

superconducting magnets could give U.S. in-

dustry an edge in competing to construct ITER.

More importantly. IPX would provide advances

ultimately needed for a tokamak powerplant:

operating at near-steady state conditions, ex-

ploring advanced operating modes that could

reduce the size and cost of a tokamak reactor,

and using only superconducting magnets.

While none of the IPX advances would be

essential to ITER. TPX experiments in near-

steady-state, advanced operating modes may

shorten the schedule for such experiments at

ITER, allowing ITER to move more quickly into

research areas for which it is uniquely suited.

The savings could be substantial given ITER'S

likely high operating costs and lower flexibility.

TPX could offer tangible benefits to ITER, but the

magnitude is uncertain, and DOE has not esti-

mated their value. Notably, no other partner in

the ITER project has found it essential to pursue

a device with TPX's capabilities as part of the

program for successful development of ITER.

TPX's value to the fusion energy program

could increase if ITER'S schedule is delayed by

several years. TPX research findings could then

be more critical in determining tokamak feasibil-

ity. However, the present scheduling overlap

makes it impossible to take full advantage of

TPX results in the design and construction of

ITER. For example, potentially costly decisions

to build fiexibility into ITER to explore advanced

operating modes will be made long before TPX

results would be available.

ALTERNATE CONCEPTS

Most of the effort in fusion energy research

has been devoted to the magnetic confinement

approach, which uses magnetic fields to control

the fusion plasma under extremely high tem-

peratures and pressures. Different magnetic fu-

sion energy (MFE) confinement concepts such

as the tokamak. the stellarator, the field-reversed

configuration and the reversed-field pinch have

been investigated, the most advanced of which

is clearly the tokamak. Considerable effort has

also been devoted to inertial confinement, in
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which a pellet of fusion fuel would be

compressed by intense lasers or ion

drivers to such high densities that the

fuel's own inertia is sufficient to con-

tain it. Much of the research on inertial

fusion energy (IFE) has been performed

by DOE'S defense program for its appli-

cations to nuclear weapons physics. A

variety of more novel fusion energy

concepts have been suggested that take

fundamentally different, and more sci-

entifically speculative, approaches in-

cluding electrostatic confinement and

colliding beams.

Over the past decade the fusion energy pro-

gram was narrowed to focus on the tokamak

primarily for budgetary rather than technical

reasons. Operation of several existing experi-

mental MFE devices was restricted. In fiscal year

1994. the civilian IFE budget was reduced by 50

percent to $4 million, well below the level needed

to continue development despite previous suc-

cessful experiments. There is a widely held view

that this narrowing of the fusion energy program

was premature and did not reflect the benefits of

pursuing alternate concepts. There are clear rea-

sons for supporting an alternate concepts pro-

gram including the desire to provide a fusion

energy option should the tokamak prove techni-

cally or commercially infeasible.

Dependenceon experimental research to verify

theory can make fusion energy concept develop-

ment expensive. However, information provid-

ing a firmer basis for future, more costly alter-

nate concept efforts could be developed at a

modest cost relative to the tokamak effort. For

^1 ITER construction

I I
ITER R&D

TPX

s program

FIGURE 2.

Estimated funding

levels for current

DOE fusion energy

goals, FY 1990-2001

Source:

Office of Tecfinology

Assessment, 1995,

based on informolion

from the U.S.

Deportment of Energy,

Fiscal year

example, with less than 10 percent of the cur-

rent fusion energy budget, broad-ranging theo-

retical studies to screen prospects could be done,

use ofexisting alternate concepts facilities could

be resumed or accelerated, and collaborative

international efforts could be pursued.

One advanced alternate concept involving

costly next steps is IFE using a heavy-ion driver.

Us proponents suggest that a development path

for a demonstration IFE powerplant could be

substantially more flexible and less costly than

that planned for the tokamak. While consider-

able scientific, technical, and development cost

uncertainties exist, these proponents envision a

civilian effort of about $4 billion (with another

$8 billion from defense programs) spread over

several facilities. In contrast. ITER alone is ex-

pected to cost more than that, and is only one of

the major tokamak facilities needed. One next

step for IFE is to explore ignition physics, and

depends on the National Ignition Facility (NIF).

a proposed $1 billion research facility being
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pursued under DOE's defense program. How-

ever, whether NIF is built will probably depend

more on weapons-related reasons and budget

concerns than its potential energy benefits.

In summary, while alternate concepts pro-

vide no panacea for fusion energy, there is merit

in examining them as pan of a broad fusion

program. However, as with the tokamak effort,

the overall direction of the fusion energy pro-

gram and its role in meeting long-term energy

needs, are critical issues for the direction of

alternate concepts research.

OVERALL DIRECTION

Decisions for TPX and alternate concepts

research must be made in the context of three

critical questions facing the fusion energy pro-

gram. First, what is Che potential role of the

Jusion energy program in meeting long-term

energy needs, and what level ofresearch effort is

Justified by that role? tAiny energy technologies

ranging from nuclear fission reactors, to photo-

voliaics, to fossil energy production methods, to

more energy-efficient devices will continue im-

proving over the next several decades. These

present an increasingly challenging market en-

vironment for future fusion powerplants. and

need to be carefully considered in setting the

direction of fusion energy research.

A second critical question for the program

results from the tremendous budget pressures

facing the federal government. What goalsJor

theJusion energy program could be accom-

plished under scenarios qfjiat or declining

budgets? The current program goals and direc-

tions, including construction and operation of
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large new tokamaks. are inconsistent even with

moderately increasing budgets; the possibility of

declining budgets sharpens the issue. Poten-

tially valuable work can be performed under a

wide range of research budgets, but doing so

most productively would require extensive

change in program direction.

Third, can cost-sharing through interna-

tional collaboration injusion energy research be

more effectively pursued? Due to the very high

estimated cost of some fusion facilities such as

ITER, the domestic fusion energy program is

pursuing a few collaborative efforts with several

countries. Methods to more fully coordinate and

integrate other aspects of the U.S. program into

a broader world effort could be imponant consid-

erations in any next steps for the U.S. fusion

energy program.
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Overview

and

Findings 1

For
over four decades the federal government has supported

research to develop the power of fusion energy for com-

mercial electric power production. Fusion proponents note

that the supply of fusion fuels is virtually inexhaustible,

and that environmental impacts may be far less extensive than

those ofenergy supplies currently in widespread use. Widely her-

alded experiments performed in 1993 and 1994 at the Princeton

Plasma Physics Laboratory's Tokamak Fusion Test Reactor

(TFTR) produced unprecedented levels of fusion reactions and

continued a trend of progress in fusion research.

However, even the most optimistic proponents of fusion ener-

gy note that many scientific, engineering, and economic chal-

lenges remain to be met. Meeting these challenges sufficiently to

construct a prototype commercial fusion powerplant may require

several tens of billions of dollars in experimental facilities and

research over the next several decades. This would require a con-

siderable increase from the U.S. Department of Energy 's (DOE's)

current fusion energy program budget of $373 million, and a

greater level of cost-sharing through international collaboration

in fusion research and development.

'

In 1 987, the Office of Technology Assessment (OTA) con-

cluded a major assessment of the fusion energy program and pub-

lished the report Starpower: The U.S. and the International Quest
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The proposed Tokamak Physics Experiment (TPX).

for Fusion Energy^ Since then, the U.S. fusion

energy program has undergone a pronounced

change as it has grappled with uncertain budgets

that have grown less quickly than the need for

larger, more capable, and more expensive ma-

chines. One result has been a substantial narrow-

ing of efforts to concentrate on the single most

successful and furthest developed fusion concept,

the tokamak. This narrowing, driven heavily by

budgetary reasons, has been decried by many fu-

sion researchers as premature given the current

state of fusion knowledge.

This background paper, requested by the House

Committee on Science, Space, and Technology,^

focuses on two issues in the recent and continuing

evolution of the U.S. fusion energy research and

development (R&D) program:

• What is the role of the proposed Tokamak
Physics Experiment (TPX)? TPX is an

approximately $700-million fusion reactor

currently in an advanced stage of engineering

design and awaits a congressional decision to

begin construction at the Princeton Plasma

Physics Laboratory. This paper examines the

history of TPX planning and the anticipated

scientific, engineering, and institutional con-

tributions of the TPX. It explores the relation-

ship between the TPX and the next major

planned tokamak facilities, the International

Thermonuclear Experimental Reactor (ITER),

currently in the design stage, and the Demon-

stration Fusion Powerplant (DEMO) facility,

planned for operation in about three decades,

which would be the first fusion device to dem-

onstrate production of electricity.

• What is the role of alternatives to the toka-

mak concept in a broad-based fusion energy

program? This paper examines the motives for

pursuing alternate concepts, the steps involved

and costs of alternate concept research, and the

current status and process of alternate concept

research as conducted in the U.S. fusion energy

program. Note that this paper does not assess

the likely attractiveness of any alternate fusion

concept, nor does it suggest the appropriate lev-

el of effort to be devoted to it. Rather, the paper

reviews the level of development, which may

not be closely related to the long-term potential

of a concept.

There are critical issues for the U.S. fusion en-

ergy program that are beyond the scope of this

background paper. Three of the most important

are noted here. First, this paper does not ex-

amine the rationale for the overall fusion ener-

gy program. In particular, the role ofthe fusion

energy program in meeting long-term energy

needs and the level of research effort justified

by that potential role are critical issues for the

program. Whether or when fusion will meet the

goal of becoming an economically and environ-

mentally attractive energy option will depend on

more than just success in a continuing multi-

decade R&D program. It will also depend on the

pace of progress in the other energy technologies

2 U.S. Congress, Office of Technology Assessment, Starpower: The U.S. and the International Quest for Fusion Energy. OTA-E-338

(Washington, DC: U.S. Government Printing Office, October 1987).

' Renamed the House Coitunittee on Science.
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with which fusion must eventually compete.

These energy technologies span a broad array,

from advanced nuclear fission reactors to renew-

ables such as biomass, wind, and photovoltaics to

improved methods for finding, extracting, and

burning fossil fuels including coal, natural gas,

and oil. Substantial improvements in energy effi-

ciency technologies continue as well.'* To the ex-

tent that these energy technologies continue to

improve, they present an increasingly challenging

market environment for future fusion power-

plants. While progress in fusion is continuing,

other energy technologies are improving as well,

often with some federal support. The tradeoffs in

timing and choice of R&D efforts in competing

energy technologies including fusion are critical

issues for fusion research policy beyond the scope

of this paper.^

A second and related critical issue for the fu-

sion energy program not addressed in this paper

has to do with the possibility ofdeclining budgets.

Proposals to greatly reduce fusion energy re-

search spending heighten the importance of

identifying possible new roles, directions, and

goals for the program under scenarios of flat or

declining budgets. This paper discusses the like-

ly cost involved in continuing along the current

path of fusion research, and it is substantial. As

noted below, the current fusion energy program

goals and directions, including construction and

operation of large new tokamaks, are inconsistent

even with flat budgets; the possibility ofdeclining

budgets sharpens the issue. Certainly, potentially

valuable work can be performed under a wide

range of research budgets. However, this would

call for revised goals and directions. For example,

even under substantial cuts, some see the possibil-

ity of sustaining progress by focusing on physics

issues using existing machines, increasing in-

ternational collaboration, supporting a modest but

expanded effort to investigate alternate concepts,

and concentrating on materials and technology

advances that would be necessary for fusion pow-

erplants.

An effort to identify the most productive uses

offusion energy funds under a variety of scenarios

could provide information critical in making

budget decisions. Eventually, however, absent

novel, unexpected science developments, prog-

ress toward development of a fusion powerplant

would require a commitment to construction of

expensive new facilities. Finally, under any budg-

et scenario, consideration must be given to exist-

ing commitments such as decomnussioning

TFTR and the international agreement to com-

plete the engineering design of ITER. These two

commitments alone total a few hundred million

dollars over the next several years.

A third critical issue for the U.S. fusion ener-

gy program that is beyond the scope of this

background paper has to do with the increas-

ing internationalization ofresearch.^ Due to the

very high estimated cost of some fusion facilities,

the domestic fusion energy program is pursuing

cost-sharing collaborative efforts with several

countries. ITER, with a roughly estimated design

and construction cost on the order of $10 billion,

is the leading example (see box 1-1). The institu-

tional structure for this type of international col-

* See. e.g.. the following reports by U.S. Congress, Office ofTechnology Assessment: Energy Efficiency: Challenges andOpporluniiiesfor

Electric Uunties. OTA-E-56 1 (Washington, DC: U.S. Government Printing Office, September 1 993); IndustrialEnergy Efficiency. OTA-E-560

(August 1 993); Building Energy Efficiency, OTA-E-5 1 8 (May 1992); Energy Efficiency in Federal Facilities: Government by Good Example?

OTAE-492 (May 1991).

^ See U.S. Congress, Office of Technology Assessment, Energy Technology Choices. OTA-E-493 (Washington, DC: U.S. Government

Printing Office. July 1 99 1 ). The Secretary of Energy recently commissioned a review ofDOE civilian energy R&D programs that will address

this issue at some level. See The Honorable Hazel R. O'Leary, Secretary of Energy, letter to George M. Scalise, SepL 8, 1 994. Also, the Presi-

dent's Council of Advisors on Science and Technology will report on the fusion energy program in Summer 1 995.

* OTA is cunenily examining the role of international collaboration in large science projects. That effort, due for completion in summer

1 995, will examine the increasingly international character of several scientific flelds, including that of fusion eneijy research.
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monuclear Experimental Reactor

The United States, ttie European

Union, Japan, and the Russian

Federation are engaged in an

unprecedented collatx)ration on the

engineering design of the proposed

International Thermonuclear Exper-

imental Reactor (ITER). This coiiatjora-

tion has its roots in discussions among

the leaders of the European Communi-

ty, Japan, the Soviet Union, and the

United States in the mid-1980s. ITER'S

purpose is to establish the scientific

and technological feasibility of mag-

netic fusion energy as a source of

electric power by demonstrating con-

trolled ignition and extended burn of

deuterium-tritium plasmas and to

demonstrate and test technologies,

materials, and nuclear components

essential to development of fusion en-

ergy for practical purposes. It would

not be capable, however, of actually

generating electricity. Demonstrating

the production of electricity in a mag-

netic fusion energy powerplant would

be left to the DEMO reactor, a device

anticipated for construction no sooner

than 2025.

If built, ITER would be by far the largest, most capable, and costliest fusion experiment in the world.

ITER uses a tokamak design, and would stand over eight stories tall and 30 meters in diameter. The

device is intended to sustain controlled fusion reactions in a pulsed mode for periods of up to 15

minutes. ITER is expected to t^e capable of producing over 1 ,000 megawatts of thermal fusion power.

Temperatures inside the confinement chamber would be up to 1 ,000 degrees centigrade, and mainte-

nance and monitoring of the radioactive containment will have to be carried out by remote methods.

The impressive scale of ITER is dictated by the physical requirements of heating and containing a

plasma to fusion conditions on a steady state basis using available technology and materials. ITER

offers not only great scientific challenges, but practical technological challenges as well For example,

ITER'S superconducting magnetic coils will be the largest ever manufactured Each coil will weigh over

400 tons. The amount of superconducting materials required to make them exceeds the available

manufacturing capabilities of any one party, therefore a cooperative effort is underway to coordinate the

materials manufacture, fabrication, and assembly. -

ITER is t>eing conducted in four phases under formal intergovernmental agreements among the

parties. These are: 1) the now-completed conceptual design activities (CDA); 2) the engineering design

activities (EDA); 3) the construction phase; and 4) the operations phase. Each phase is to be governed

The proposed International Thermonuclear Experimental Reactor
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The International Thermonuclear Expenmental Reactor

by a separate agreement among the parties and costs are shared equally. The first phase of the ITER

project, CDA, was carried out from January 1988 to December 1990. All four parties contributed

personnel and support to the ITER team tor development of a conceptual design, scope, and mission

for the project

Currently, ITER is in the EDA phase, which is scheduled to continue until July 1998. Under the ITER

Agreements, each of the parties has committed the equivalent of $300 million (1993 dollars) worth of

personnel and equipment to the design effort. The purpose of the ITER EDA phase is to produce a

"detailed, complete, and fully integrated engineering design of ITER and all technical data necessary

for future decisions on the construction of ITER." On completion, the design and technical data will be

available for each of the parties to use either as part of an international collaborative program or in its

own domestic program. Other objectives of the EDA phase are to conduct validating R&D supporting

the engineering design of ITER, to establish siting requirements, to perform environmental and safety

analyses related to the site, and to establish a program for ITER operation and decommissioning.

EDA activities are overseen by an ITER Council composed of two representatives of each party.

Decisions by the Council are based on consensus. Under the Council, the ITER Director is responsible

for coordinating the activities of the Joint Central Team—an international design team composed of

scientists, engineers, and other professionals assigned to the ITER project by the parties The Joint

Central Team activities are carried out at three Joint Work Sites—Garching, Germany; Naka, Japan; and

San Diego, California. Each work site team is responsible for a different aspect of ITER design. The

work of the Joint Central Team is supported by R&D activities by the "home country" fusion programs.

Tasks are assigned and coordinated by the ITER Director in consultation with the ITER Council, the Joint

Central Team, and each party's designated "Home Team" Leader.

The next major step in the ITER process will be the negotiation of a process for deciding on a host

site tor ITER. Exploratory discussions on a site selection process are currently undenway. Site selection

will have to be accomplished so that the EDA team can complete specific site-related safety, environ-

mental and economic analyses, and design work for the ITER facility. Following site selection, a

decision on whether to proceed to ITER construction and operations phases is scheduled to be made

before 1998 and would require a new international agreement.

The ITER construction phase is tentatively planned to start in 1998 and to be completed by 2005.

Initial estimates of ITER construction cost had been $6.9 billion in July 1993 dollars; some analysts have

projected ITER costs of between $8 billion to $10 billion. Detailed cost estimates for this one-of-a kind

research facility await completion of ITER engineering design work. Interim design and cost analyses

are expected in mid- 1995. Final design and cost estimates are due in January 1998, assuming site

selection has t)een completed.

The fourth or operating phase of ITER is proposed to begin in 2005 and run through approximately

2025. The early phases of ITER operation would be dominated by a focus on the physics issues relating

to achieving and sustaining an ignited plasma. A more intense engineering phase will follow. As an

engineering test facility, researchers would be able to install, test, and remove numerous ITER compo-

nents, experimental packages, and test modules to test materials properties, component characteris-

tics, performance, and lifetimes in an environment approximating the conditions of an operating fusion

powerplant. This experience would aid efforts at design and development of a demonstration fusion

powerplant.
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laboration in the construction and operation of

large facilities remains to be developed, and its ul-

timate success will require dedication, flexibility,

and innovation. This paper does examine one cur-

rent case in the coordination of the domestic

fusion energy program in the increasingly interna-

tional fusion arena—the methods by which TPX
is coordinated with ITER, and the potential con-

tribution ofTPX to that much more ambitious fa-

cility. It does not, however, examine the methods

by which ITER can be successfully developed,

nor does it evaluate key issues in the ITER pro-

gram as it relates to the broader fusion energy de-

velopment effort, such as project scope and

timing. Further, it does not examine how the over-

all U.S. fusion energy program, including alter-

nate concepts research, could be more fully

integrated into the world effort.

ACHIEVEMENTS AND CHALLENGES OF
THE U.S. FUSION ENERGY PROGRAM
Fusion reactions, which power our sun and the

stars, occur when the nuclei of two lightweight

atoms (e.g., isotopes of hydrogen such as deuteri-

um and tritium) combine together, or fuse, releas-

ing energy (see figure 1-1). Understanding and

controlling the conditions that allow practical fu-

sion to occur on earth, such as temperatures of

about 100 million degrees Celsius, present great

scientific and technical challenges. At such high

temperatures, matter exists as plasma (a state in

which atoms are broken down into electrons and

nuclei) that cannot be contained by any solid

container.

Primary responsibility for fusion energy devel-

opment rests with DOE and its Office of Energy

Research. Most effort in fusion energy research

has been devoted to the magnetic confmement ap-

proach, which uses magnetic fields to control the

range of motion of the plasma. Several different

magnetic fusion energy (MFE) confinement con-

cepts have been investigated, the most advanced

of which is the tokamak reactor. Considerable ef-

fort has also been devoted to inertial confmement,

in which a pellet of fusion fuel would be heated

and compressed by intense lasers or ion drivers to

such high densities that the fuel's own inertia is

sufficient to contain it for the very short time need-

ed for fusion to occur. Inertial confinement fusion

research mimics, on a very much smaller scale,

processes in the hydrogen bomb, and to date,

much ofthe research relevant to inertial fusion en-

ergy (IFE) has been performed by DOE's Office of

E)efense Programs for its applications to nuclear

weapons physics and stockpile stewardship re-

sponsibilities.

The ultimate goal of DOE's fusion energy pro-

gram is "to demonstrate that fusion energy is a

technically and economically viable energy

source." DOE's primary emphasis in fusion ener-

gy is on developing the tokamak, and devotes by

far the largest share of the current fusion energy

budget to support design of two plaimed tokamak

reactors. Of the $373 million requested budget for

fiscal year 1995, 41 percent was for direct and in-

direct design and support ofITER, and 33 percent

was intended for design, construction, and sup-

port of TPX.' Another 14 percent was to support

operations of the largest operating U.S. tokamak,

TFTR. The remainder of the fusion energy budget

is devoted to such diverse activities as advanced

materials development, fusion technology devel-

opment, and study of alternate concepts including

IFE. In addition, in fiscal year 1995 the Office of

Defense Programs devoted $176 million to iner-

tial confmement fusion research, much ofwhich is

relevant to IFE.

Much progress has been made in fusion en-

ergy research over the past few years, but far

more remains to be done. Most notably, recent

experiments at TFTR attained a record in fusion

energy production of 10.7 megawatts (MW),

'' U.S. Depanmem of Enei^y, "Fusion Energy Program," briefing package presented by N. Anne Davies to Office of Technology Assess-

ment staff, Apr. 28.1 994. Note that of the $ I S2 million related to ITER, $8 1 million was for a diverse array of "support" activities rather than

direct ITER design and R&D work. Similarly, of the $ 1 1 8 million related to TPX, $56 million was for support
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FIGURE 1-1: A Deuterium-Tritium Fusion Reaction

Hydrogen isotopes

Deuterium (D)

Reaction conditions

(density, temperature, time)

3.5 MeV •Jb •

Tritium (T)

Neutron

14.1 MeV

V
Proton MeV - Million electron volts

SOURCE: Ottice of Tectinology Assessment 1995, based on figure from U.S. Department of Energy, Office of Fusion Energy.

amounting to a factor of about 100 million in-

crease in fusion power production over 20 years of

research. However, even the tokamak, the most

advanced fusion energy concept, faces scientific

and engineering challenges. Scientific challenges

remaining to be met for MFE include achieving

high energy gain (energy output that is many

times higher than energy input to create the reac-

tions) and ignition (the point at which a reaction is

self-sustaining even when external heating is

turned off) in a steady state (continuous, rather

than intermittent, operation).^ However, even

breakeven (the point at which the energy produced

' Fusion scientists typically have deOned scientific feasibility as attainment of tiigli energy gain or ignition. Steady state operation is general-

ly not included in deHnitions of scientific feasibil ity. although it presents an important scientific challenge that must be met by any MFE power-

plant.
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The Tokamak Fusion Test Reactor (TFTR) at the Princeton

Plasma Physics Laboratory set world records lor fusion

reactions usirtg dueterium-tritium fuel in 1993 and 1994.

TFTR, the largest U.S. tokamak, is scheduled to be shut

down in 1995.

by fusion reactions equals the energy input to heat

the plasma') has remained beyond the reach of

current facilities. '° The highly successful TFTR
experiments ofthe past year, for example, reached

just over one-quarter of breakeven—about 40

MW of external power were introduced to the

plasma to create about 10.7 MW in fusion reac-

tions. This fusion energy production lasted for

only a few moments. If constructed, ITER would

be the first MFE device expected to achieve igni-

tion, and to operate for long pulses of several

hundred to over one thousand seconds.

Developing a commercial prototype fusion

powerplant requires more than merely meeting

scientific challenges. It further requires meeting a

series of engineering challenges, including devel-

opment of materials, components, and systems for

operating fusion reactors. According to DOE, the

main scientific and technological issues for the

MFE effort are the following:

1. ignition physics (e.g., understanding the prop-

erties of a self-sustaining fusion reaction);

2. magnetic confinement configuration optimiza-

tion (i.e., determining how best to shape the

magnetic fields confming the plasma);

3. fusion nuclear technology (engineering sys-

tems to fuel, maintain, and recover energy from

a fusion reactor); and

4. low activation materials development (devel-

opment of materials that will not become high-

ly radioactive in a fusion reactor).

Meeting these challenges, by their very nature, re-

quires a broad-based program of scientific, techni-

cal, and industrial R&D.
Under plans established a few years ago, tens

of billions ofdollars and about three decades of

continued successful R&D will be needed be-

fore the science and technology are sufGciently

advanced to enable construction ofDEMO fol-

lowing ITER, and a subsequent conunercial

prototype may be operational only by around

2040. It is worth noting that fusion researchers

have long suggested a three-decade horizon for

development of fusion energy. As budgets have

not met the expectations of researchers, and as the

science has proven challenging, the horizons have

continued to recede.

Congress will face tough decisions about

budget priorities for the fusion energy pro-

gram over the next few years, as current plans

for pursuing the tokamak imply a doubling or

more firom fiscal year 1995's funding of $373

million (see figure 2-8 in chapter 2). The budget

increase has not been explicitly stated in previous

' Note chat the amount of power consumed in heating the plasma is only pan of the power actually consumed by the entire expeiiment.

Losses incuned in generating the heating power and delivering it to the plasma are not included, nor is the power needed to operate systems such

as the magnets and the vacuum system.

'" In discussing results of scientific experiments, fusion scientists often use the term "equivalent plasma conditions." This term refers to the

development of a plasma not composed of fusion fuel (e.g.. a mixture ofdeuterium and tritium, D-T) but rather of a plasma that is easier lo work

with (e.g., deuterium alone). While fusion reactions can occur in the deuterium-only plasma, far less energy is produced than with D-T. Thus,

equivalent breakeven conditions refers to temperatures, densities, and confineiiient times in a plasma that would have resulted in true breakeven

had such conditions been attained with fiision fuel. Using this definition, Europe's large tokamak, JET, has achieved the breakeven level in an

equivalent deuterium plasma.
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DOE budget submissions, but is implied by new

facilities identified by DOE and continuation of

the base program. Fusion researchers have long

identified the need for substantially larger re-

search budgets, but congressional priorities have

varied with changing energy markets and other

factors, leading often to uncertain and fluctuating

budget prospects. For example, the Secretary of

Energy's Fusion Policy Advisory Committee in-

dicated in 1990 that the fusion energy budget

would need to be increased to about $700 million

annually in fiscal year 1 990 dollars (not including

the Defense Programs research in inertial confine-

ment fusion) to meet program goals, but the budg-

et since then has been at only about one-half that

level (see figure 2- 1 in chapter 2).

By far the greatest single budgetary require-

ment for the fusion energy program over the

next decade will come from ITER, if current

plans are pursued. No decision has been made

by the ITER partners on whether to proceed be-

yond engineering design and to actually build the

device. However, if ITER is pursued according to

the current proposed schedule, the U.S. contribu-

tion to construction alone could require nearly a

doubling of the current total fusion energy pro-

gram budget over the next few years. For example,

although construction costs remain uncertain, as-

suming the United States bears a one-quarter share

to build an approximately $10 billion ITER over

an eight-year construction horizon implies an av-

erage ITER construction budget alone that is over

$3(X) million annually, or over 80 percent of the

entire current U.S. fusion energy program budget.

Unless the budget is greatly increased, it will not

be possible to complete the ITER project as cur-

rently envisioned.

Finally, the information and analyses needed to

support congressional decisions on fusion energy

budgets and policy are not readily available. De-

spite congressional requirements in the Energy

Policy Act of 1992, as of December 1994, DOE
has not issued a strategic management plan for

the fusion energy program by which the pro-

gram's progress can be judged. The manage-

ment plan was required to be prepared by April

1993 and progress reports on meeting the plan

milestones were to be updated biennially. The

plan is to include specific program objectives,

milestones, schedules, and cost estimates for

technology development, program management

resource requirements, and an evaluation of in-

ternational fusion programs.

Undoubtedly one of the greatest challenges to

developing the strategic management plan is the

need to address the longstanding divide between

the expected budgetary requirements of the fusion

energy program and the history of funding at sub-

stantially lower levels. Because pressures to con-

tain and reduce overall federal spending are likely

to continue, the budgets needed to carry out the fu-

sion energy program as currently envisioned may
not be realized. Without substantial funding in-

creases, the program will have to change signif-

icantly fi-om the current direction and new
goals will be have to be set.

FINDINGS ON TPX

TPX is intended to provide scientific and tech-

nical advances that are clearly necessary to the

ultimate realization of a tokamak powerplant

With regard to scientific issues, TPX is designed

to demonstrate and operate at long-pulse or near-

steady state conditions, essential for an eventual

powerplant. TPX is also designed to explore ad-

vanced operating modes or regimes that, if suc-

cessful, would allow increases in confmement

efficiency and power density in future tokamaks,

and ultimately reduce the size and cost of a toka-

mak fusion energy reactor. With regard to techno-

logical advances, TPX would be the first large

fully superconducting tokamak (i.e., the magnets

will be superconducting, greatly reducing the

amount of electrical power they consume). This

would be a substantial achievement, and is essen-

tial for steady-state operation of an MFE power-

plant. TPX would also allow investigation of a

variety of configurations for the divertor, a major

component essential in any eventual tokamak en-

ergy powerplant for removing both reaction prod-

ucts (e.g., helium "ash" produced by fusion) and

heat. Remote handling, necessary for mainte-

nance in a radioactive environment created by fu-
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sion reactions, would also be developed for

maintenance of mildly radioactive equipment

where limited human intervention will still be

possible.

TPX is also intended to maintain the

strength of the U.S. magnetic fusion energy

program after TFTR retires in 1995. There are

several other U.S. tokamaks operating currently,

the largest of which are the DIII-D at General

Atomics in San Diego and Alcator C-Mod at the

Massachusetts Institute of Technology. However,

absent TPX, there will be no new U.S. tokamak

under development. To support a strong MFE re-

search and development capability, TPX has been

organized as a national facility with design and

operation guided by members from various uni-

versities, national laboratories, and U.S. indus-

tries. Proponents note that experience with

building major TPX systems such as the super-

conducting magnets could give U.S. industry a

firmer base in competing to construct ITER. They

also note that both Japan and Europe have large to-

kamaks that can continue operations for several

years beyond the retirement of the U.S.' TFTR,
supporting their base tokamak programs until the

next steps are decided for ITER. Note, however,

that TPX would not be operational before the year

2000, and so could provide design and construc-

tion benefits but not experimental benefits before

them.

TPX is not scheduled to provide any unique

scientific and technological advances essential

to ITER. Indeed, when the ITER conceptual de-

sign activity was completed in 1991, DOE had no

formal plans to build TPX or a device like it, al-

though a steady-state advanced tokamak was rec-

ommended by the Fusion Policy Advisory

Committee as one of four major facilities needed

prior to the construction ofa demonstration fusion

reactor. Also, under current plans, TPX will be-

come operational only after the start of ITER

construction, greatly reducing the ability to trans-

fer TPX experimental results to ITER design. No
other partner in the ITER project has found it es-

sential to pursue a device with TPX's capabilities

as part of the program for successful development

of ITER." The ITER design group indicates that

it intends to provide the flexibility in ITER to ex-

amine most ofthe technology and science areas to

be examined by TPX. The ITER interim design,

expected in June 1995, should allow a better as-

sessment of whether this is indeed the case.

One area in whichTPX may produce unique

scientific benefits concerns the investigations

of specific steady-state, advanced operating

modes. Currently, ITER is being designed with

more conservative operating modes than TPX.

However, the ITER design group has indicated its

intent to maintain the flexibility to examine a

range of advanced modes approaching those of

TPX in the later phases of its experimental effort.

Building in this flexibility may be expensive,

though, as significant upgrades to auxiliary sys-

tems may be required. Again, the ITER interim

design should allow a better assessment of the de-

gree of flexibility and its costs. Whatever the ex-

tent of flexibility built into ITER, TPX could

provide unique benefits. To the extent that ITER'S

flexibility is limited, TPX could play an important

scientific role in examining the advanced operat-

ing mode issue. On the other hand, even if wide

flexibility would be built into the ITER design,

TPX results may help identify certain unpromis-

ing approaches and thereby help avoid performing

unpromising retrofits or upgrades to ITER. This

could be important since testing in ITER of some

advanced operating modes examined in TPX
could require a potentially costly reconfiguration

of ITER.

'
' The Japanese have also carried out a conceptual design of a superconducting machine called the JT-60 Super Upgrade (JT-60SU). It

would have many of the features planned forTPX and would be larger and more powerful. However, construction has not been approved, and is

not expected prior to decisions about siting and construction of FFER. Note also that both Europe and Japan currently have large, relatively

young tokamaks that will continue to provide a major focus for their own programs for several years. In contrast, the largest U.S. tokamak.

TFTR, is scheduled to retire in 1995.
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TPX's primary expected contribution to

ITER would be the ability to perform experi-

ments on a device that is smaller, more flexible,

and less costly to operate. Because of the sched-

uling overlap between the projects, it will be iin-

possible to take full advantage of the potential

TPX results in the design and construction of

ITER. For example, as noted above, some poten-

tially costly decisions to build flexibility into

ITER design allowing examination of advanced

operating modes will be made long before TPX
experimental results would be available. There

may be some construction benefits as, for exam-

ple, industrial experience gained from TPX
construction may be useful preparation for ITER
construction.

A more important potential benefit concerns

decisions on possibly costly retrofits to ITER to

examine advanced operating modes, as discussed

above. There are other potentially important bene-

fits in the area of ITER operations. For example,

TPX experiments in long-pulse operation may
shorten the needed schedule for such experiments

at ITER, allowing ITER to move more quickly

into research areas for which it is uniquely suited.

The cost and schedule savings could be substan-

tial, given ITER'S likely high operating costs and

lower flexibility relative to TPX. For example,

annual operating costs for ITER, while still unde-

termined and highly uncertain, may be on the or-

der of several hundred million dollars. However,

the likely acceleration in the ITER operating

schedule enabled by TPX remains speculative.

Overall, while the potential benefits of TPX to

ITER can be real, their magnitude is uncer-

tain, and DOE has not estimated their value.

Further, there are no plans to account for the

benefits of TPX to ITER as part of the direct

contribution to the U.S. commitment to

ITER.12

Unless tested in ITER, there will likely be

considerable uncertainty of the transferability

of TPX results to DEMO. There is no question

that successful achievement of many of the goals

to be investigated by TPX—steady-state opera-

tion, superconducting magnets, remote handling,

and advanced divertor design in particular—will

be necessary if a tokamak-based fusion power
reactor is to become a reality. These areas can be

incorporated in ITER from the start or be inte-

grated into it after testing in TPX or elsewhere. In-

tegration of advanced tokamak operations results

into ITER, however, may be more limited and re-

quire Significant upgrades. Since successful dem-

onstration of these operations can have significant

consequences for the economics ofa fusion power
react6r using the tokamak concept, it will be im-

portant to build them into the DEMO design. To
the degree that advanced regime operation will not

have been tested in a long-pulse ignited device, a

difficult decision will eventually be needed to bal-

ance the scientific risk of incorporating that fea-

ture in an expensive facility such as DEMO
against the benefits of smaller size and lower cost.

The value of TPX to the magnetic fusion

energy program could increase if ITER is

delayed. The physics and technology TPX would

investigate are fundamental for the development

of any tokamak powerplant, but the prospects for

success are by no means certain. However, incor-

porating the results of the TPX advanced operat-

ing mode experiments in the design of ITER
would require a several-year delay ofITER design

and construction. While many of the steady-state

and advanced operating regime issues to be inves-

tigated byTPX are unique to the tokamak concept,

the results of technology development could also

be useful to other MFE concepts. For example,

operation of superconducting magnets, divertors,

and remote handling will be necessary on any

eventual MFE reactor.

Overall, TPX is a costly undertaking that con-

tinues to receive considerable congressional

attention. However, it presents only the most im-

'^ This is consistent with the policy of the ITER partners that physics research performed by the partners in support ofrPER is not counted

against conunitments to ITER design and construction.
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mediate example of a series of difficult decisions

that Congress and DOE will have to make about

the fusion energy program. Its budget of about $2

billion including construction and operation over

the next 15 years '^ represents only about 5 to 10

percent of the likely total U.S. MFE research

budget needed to enable a commercial prototype

tokamak powerplant by the year 2040. Regard-

less of decisions on TPX, the overall tokamak

fusion energy effort wUl require justifying a se-

ries of expensive research activities, of which

the U.S. contribution to ITER presents the

largest single budgetary requirement in the

near future.

FINDINGS ON ALTERNATE CONCEPTS
FOR FUSION ENERGY
Over the past several decades, the tokamak has

clearly emerged as the most scientifically success-

ful MFE concept with unmatched plasma temper-

atiu'es, densities, and confinement times. It is the

focus of U.S. and world fusion energy programs.

There are. however, a number of alternate fusion

concepts''' for which the knowledge base is more

limited (as shown in table 4- 1 in chapter 4). These

include several non-tokamak Mre concepts,

some of which have been extensively pursued

—

such as the stellarator, a close variation of the to-

kamak. '^ Several other MFE concepts including

mirrors, reversed field pinch, and the field re-

versed configuration have been examined less

thoroughly. Scientific exploration of IFE con-

cepts has been extensively pursued primarily for

reasons related to nuclear weapons. However, the

total research effort devoted to inertial fusion, in-

cluding both defense and civilian programs,

makes IFE the largest alternate approach to fusion

in the United States. A number of more novel fu-

sion energy concepts have been suggested that

take fundamentally different, and more specula-

tive, approaches including muon catalysis, elec-

trostatic confinement, and colliding beams.

Over the past several years, the fusion ener-

gy program was substantially narrowed to fo-

cus on the tokamak primarily for budgetary

rather than technical reasons. This narrowing

was partly a response to congressional pressure.'^

As noted by DOE in its fiscal year 1993 budget

request:

. . . [F]iscal constraints have required the pro-

gram to prematurely narrow its focus to the

tokamak concept, including tokamak improve-

ment activities, and to eliminate major alternate

magnetic confinement program elements.

Operation of several existing experimental de-

vices was halted or minimized. In one example,

construction of the LSX, a $14-million device to

test the field reversed configuration, was com-

pleted in 1990 followed by encouraging startup

tests, but funding to continue confinement experi-

ments was not available. In another example,

construction of a 75-percent-complete, $75-mil-

lion device to test another promising concept, the

reversed field pinch, was canceled in 1990. Simi-

larly, in fiscal year 1994, the civilian IFE budget

was reduced by 50 percent to $4 million, well be-

'^ The total construction cost of TPX, estimated to be $694 million in as-spent dollars, was planned to be spent by fiscal year 2000. with a

peak ofabout $ 1 30 million to $ 1 40 million each in fiscal years 1 996 to 1 998. However, while Congress appropriated funds in fiscal year 1 99S

for acquisition of major TPX systems, it restricted funds to begin construction. As of December 1 994. DOE had not identified the impact of the

restriction on the overall cost and schedule ofTPX. DOE projects annual operating costs of about $ 1 50 million in fiscal year 2000 dollars for the

10-year life of the facility once operations begin.

'* In this report, the term "alternate concept" has the meaning "nontokamak concept."

li Japan is currently completing the construction of a stellarator. the Large Helical Device, at a total cost of about $1 billion. Germany is

pursuing a stellarator of similar size and cost.

'* See, e.g., "Conference Report on the Energy and Water Development Appropriations," H. Kept, 103-292. Congressional Record

139:H7906, at p. H7948, Oct. 14, 1993 {daily ed.).
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low the level needed to continue work developing

a planned heavy ion driver device despite success-

ful operations on a smaller test facility.'^

There were, of course, technical reasons that

the tokamak was retained as the primary focus

—

none of the alternate MFE concepts had attained

similar performance, and a variety of technical

challenges and uncertainties remained. However,

there is a widely held view that the narrowing

of the fusion energy program was premature

and did not reflect the benefits of pursuing al-

ternate concepts. The view that examination of

alternate fusion confinement concepts is an im-

portant component of a fusion energy program is

held even by many supporters of the tokamak, in-

cluding DOE. There are clear reasons for support-

ing an alternate concepts program as part of the

fusion energy program. Among them is that pur-

suit of promising alternate concepts, including

novel ones, may provide a fusion energy option

should the tokamak prove technically infeasi-

ble or commercially unattractive. It is important

to note, however, that in many cases the knowl-

edge base is not adequately developed to deter-

mine whether some alternate concept is likely to

exceed the performance of the tokamak. Data and

theory do not currently support large-scale ex-

perimentation for any alternate MFE concept

other than the stellarator.

The necessary dependence on experimental fa-

cilities and research to verify theory can make

fusion energy concept development expensive.

DOE suggests that a "healthy, but con-

strained" alternate concepts program would

require about $100 million per year. This effort

would include construction and operation of some

intermediate-scale facilities. However, a sub-

stantial amount of information that provides a

firmer basis for making future alternate con-

cept decisions could be developed with a far

more modest program. For example, some fu-

sion researchers have proposed a broad-based

theoretical study of a wide range of alternate con-

cepts that could be performed for less than 1 per-

cent of the fusion energy program budget. This

could help in identifying attractive prospects for

additional development efforts, or for discarding

some concepts as not showing substantial promise

as the most attractive fusion energy device. While

each alternate concept has its own development

profile, next steps need not necessarily cost a sub-

stantial fraction of the fusion energy program

budget. For example, experiments on existing re-

versed field pinch and field reversed configuration

devices could be resumed and increased for under

$5 million dollars, providing considerable insight

into the prospects for these promising but still

speculative concepts. Also, next steps on inter-

mediate-scale facilities need not necessarily be

conducted by the United States alone, but might

be undertaken through collaborative international

efforts.

IFE using a heavy ion driver is widely consid-

ered the primary alternate concept, and involves

the costliest next steps. However, proponents

suggest a development path for the heavy ion

driver IFE concept leading to a demonstration

powerplant that could be substantially more

flexible and less costly than that planned for

the tokamak development effort There is con-

siderable scientific and technical uncertainty with

IFE, and development costs are uncertain as well.

Overall, some IFE proponents envision a $4-bil-

lion civilian effort (with another $4 billion from

defense programs) spread over a number of mod-

erate-cost facilities resulting in a demonstration

powerplant. In contrast, design, construction, and

operation ofITER alone is expected to cost well in

excess of that amount, and is only one of the major

future research activities involved in the tokamak

development program. There remain considerable

scientific and technical challenges with heavy ion

IFE, however, and the estimated cost of the effort

' ^ The budget for the IX)E Defense Program inertial confinemenl fusion program, which performs much of the research relevant to IFE, was

not affected.
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A conceptual inertial fusion energy powerplant using a heavy-ion induction linear accelerator

could rise significantly as more experience is

gained.

One critical issue with IFE is its relationship to

the considerably larger inertial fusion program

now included within the nation's nuclear weapons

programs. This relationship provides an advan-

tage for the IFE effort, in that much of the funding

for basic scientific research needed has come un-

der DOE's defense pzrogram. The next major step

in IFE development is to explore ignition physics,

a topic also relevant to maintaining nuclear weap-

ons expertise. The IFE development plans assume

completion of the National Ignition Facility

(NIF), a proposed $1 -billion research facility be-

ing considered under the Defense Program at

DOE as part of the stockpile stewardship program

to maintain expertise in nuclear weapons physics.

Whether NIF is constructed will probably depend

more on weapons-related reasons, including its

role in maintaining nuclear weapons design ex-

pertise and the potential effects on weapons prolif-

eration, and budget considerations rather than its

benefits for the fusion energy program.'^

In summary, while alternate concepts pro-

vide no panacea for fusion energy develop-

ment, there is merit in examining them as part

of a broad fusion program. Relative to the ex-

pected costs of the tokamak effort, a great deal of

exploratory work can be conducted at modest

cost. Assuming some of the concepts prove tech-

nically promising, however, further development

' * In October 1994, the Secretary ofEnergy approved NIF for engineering design (Key Decision 1 , or KD- 1 ). The primary mission ofNIF is

to demonstrate inenial fusion ignition and modest energy gain.
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may require larger budgets for construction of ex-

pensive facilities. As with the tokamak effort, the

potential role of the overall fusion energy program

in meeting long-term energy needs, and the level

of research effort justified by that potential role,

are critical issues for the direction of alternate con-

cepts research.
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After more than 40 years of federally supported research

into fusion energy, researchers have made substantial

strides in the understanding of plasma physics and in the

design and operation of controlled fusion reactions in the

laboratory. Many more scientific and technical challenges remain

to be overcome before fusion energy's scientific and engineering

feasibility can be conclusively established. Most researchers be-

lieve that, even if current research and development (R&D) plans

are fiilly funded and technically successful, commercial genera-

tion of electricity from fusion powerplants still remains decades

away. ' Even then, fusion's economic feasibility as a power source

will be determined in large part by the availability, costs, and pub-

lic acceptability of competing fossil, fission, and renewable ener-

gy technologies.

The U.S. Department of Energy (DOE) sponsors fusion re-

search under two separate programs on magnetic fusion and iner-

tia! confinement fusion. DOE's fusion energy research programs

have been heavily reviewed over the years. Most reviews have

complimented the steady technical and scientific progress

achieved. Over the past decade, however, several major reviews

have expressed concern about the narrowing scope of the magnet-

ic fusion energy program, the lack ofsupport for research on alter-

nate concepts, and the adequacy of funding to carry out even

narrow program objectives on the scales and schedules proposed.

Fusion's potential attractiveness as an energy source has contin-

1
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ued to gamer political and financial support in the

United States and in foreign nations, despite its

uncertain future.

The Energy Policy Act of 1992 committe<J the

nation to a five-year "broad-based" fusion energy

program "that by the year 2010 will result in a

technology demonstration which verifies the

practicability of commercial electric power pro-

duction."^ The DOE magnetic fusion program has

proposed moving forward with a major new do-

mestic fusion experiment, the Tokamak Physics

Experiment (TPX), the first new U.S. tokamak in

two decades. The United States has also been

engaged in an ongoing collaboration on the en-

gineering design of the International Thermonu-

clear Experimental Reactor (ITER), a machine

that is intended to reach the critical milestone ofan

ignited fusion plasma and provide an engineering

test bed for reactor components needed to design a

demonstration fusion powerplant. Design and

construction costs for the ITER facility are cur-

rently estimated on the order of $10 billion; more

precise preliminary cost projections for building

and operating ITER are scheduled to be available

in summer 1995. Final cost estimates will not be

made until after a site has been selected. Under the

current ITER agreement, there is no commitment

by any of the parties to proceed beyond the engi-

neering design activities phase. If constructed,

ITER would be funded, built, and operated as an

equal partnership with the Japanese, Russian, and

European Community fusion programs and marks

an unprecedented level of cooperation in a large

science and technology project. Recently, the

ITER parties have begun discussions on a possible

collaboration on a fusion materials irradiation

facility.

This chapter provides an overview of the feder-

al fusion research program, its history, legislative

authority, goals and organizational structure.

HISTORY OF U.S. FUSION

ENERGY RESEARCH

I Early Years: 1950 to 1970

U.S. research on controlled fusion for energy pur-

poses began in 1951 as an offshoot of classified

weapons-related research under the Atomic Ener-

gy Commission's Project Sherwood. Over the

decade, federal dollars supporting research in fu-

sion and the new "plasma physics" grew and re-

search programs were established at national

laboratories, universities, and several private

companies.^ Initially, fusion research was pur-

sued with the objective of using fusion reactions

to produce plutonium and tritium for nuclear

weapons, but later discovery of ample domestic

uranium resources eliminated this objective.

However, early on, many scientists became in-

trigued with the prospects of fusion as a nearly in-

exhaustible energy source. Researchers of the

time believed that harnessing fusion would not be

an especially difficult challenge, requiring per-

haps one or two decades to develop a fusion reac-

tor. The key would be discovering a "magnetic

bottle" that could contain the fusion reaction. Dur-

ing the 1950s, several magnetic confinement ap-

proaches were investigated, including mirrors,

stellarators, and pinches, but, in all of them, re-

searchers encountered instabilities in the plasmas

that limited the confinement times, temperatures,

and pressures. It also became more widely ap-

parent that progress in the science of fusion plas-

mas and development of a commercial fusion

2 Public Uw 102-486. Oct. 24, 1992, 106 StaL 2776. at secuon 2114, 106 StaL 3073-3074 (codified as 42 U.S.C. 1 3474).

' For more on the history of the fusion program, see U.S. Congress. Office ofTechnology Assessment. Starpower: The U.S. andihe Interna-

tional Questfor Fusion Energy, OTA-E-336 (Washington, IX.. U.S. Government Printing Office, October 1 987), ch. 3; and Committee on Mag-

netic Fusion in Energy Policy, Energy Engineering Board, Commission on Engineering and Technical Systems, National Research Council,

Pacing the U.S. Magnetic Fusion Program (Washington, IX: National Academy Press, 1989).
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power reactor would be a long and expensive un-

dertaking.

In 1958, the United States declassified fusion

research as a result of the Second Geneva Conven-

tion on the Peaceful Uses of Atomic Energy and

opened the door to international cooperation

among U.S., Soviet, and European fusion re-

searchers. Since then, international cooperation

has grown from informal contacts among scien-

tists and exchanges between research laboratories

to formal collaborative agreements between gov-

ernment programs and to the ongoing collabora-

tion on the design of ITER.

During the 1960s, research continued on plas-

ma physics and ways of overcoming instabilities

in the plasma to improve confinement times and

densities, but progress was very slow. By the sec-

ond half of the 1960s, government and private in-

terest in fusionR&D was waning. Then, in the late

1960s, the Russians announced significant ad-

vances in confinement conditions using their to-

kamak concept. Confirmation of the tokamak

results gave renewed impetus to fusion energy re-

search activities overall and resulted in a redirec-

tion of research efforts in the United States,

Europe, and Japan. The United States converted a

stellarator to tokamak configuration and built sev-

eral new small tokamaks at Oak Ridge National

Laboratory, Massachusetts Institute of Technolo-

gy, and General Atomics in San Diego.

I The 1970s: Program Expansion

Fusion research funding expanded substantially

from $34 million in 1970 to over $350 million in

1979 as shown in figure 2- 1 . These increases were

part of the overall expansion of federal energy

R&D in response to the 1973 OPEC oil embargo

and reflected the optimism generated by the rela-

tive successes of the tokamaks and the belief that

fusion technologies ultimately could prove more

publicly acceptable on environmental and safety

grounds than competing nuclear fission reactors.

In the reordering of federal energy research activi-

ties in 1974, fusion energy research activities of

the Atomic Energy Commission became part of

the Energy Research and Development Adminis-

Tokamak magnets A tokomak uses three types of magnets.

Toroidal field magnets create a 'container' for the plasma,

while poloidal field magnets keep the plasma centered and
stable. The central solenoid magnets induce an electric

current in the plasma.

tration, which was later absorbed into the new De-

partment of Energy in 1977. Magnetic fusion and

inertial confmement fusion energy activities re-

mained in separate programs.

The U.S. magnetic fusion program supported a

broad range of research activities. The tokamak

continued to be the most technically advanced of

the magnetic confinement concepts and a nimiber

FIGURE 2-1 : Magnetic Fusion Program Funding.

1952-Present (in nominal dollars)

950 55 60 65 70 75 80 85 90 95

SOURCE: Office of TectinologyAssessment, 1 995, based on historical

information from ttie US Department of Energy, and budget docu-

ments
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of small and mid-size tokamak fusion reactors

were placed in operation in U.S. research labora-

tories and many continue operating today. Con-

struction of a major new machine, the Tokamak

Fusion Test Reactor (TFTR) was begun at the

Princeton Plasma Physics Laboratory (PPPL).

The TFTR remains among the largest and most

advanced tokamaks in the world. The TFTR was

to pursue a series of experiments planned to cul-

minate in the early 1 980s in deuterium and tritium

(D-T) reactions that could approach or even reach

the key fusion milestone of breakeven. At the

same time, the program expanded the exploration

of alternative confinement concepts as well as re-

search into the various reactor-related component

technologies and materials that would be needed

for eventual commercial fusion power systems.

Fusion energy research programs were supported

at a number of national laboratories and universi-

ties, and the program provided support for train-

ing the majority of the plasma physicists in the

United States. In 1976, design and construction

began on a second major fusion experiment, the

Mirror Fusion Test Facility B (MFTF-B) at Law-

rence Livermore National Laboratory, that was in-

tended to compete with the tokamak concept.

The 1970s also marked the beginning of am-

bitious fusion R&D programs in Japan and the

European Community with commitments to con-

struction of major new tokamak facilities and

significant increases in research budgets. Interna-

tional collaboration among fusion researchers

also expanded during this period, setting the stage

for future cooperative efforts.

Even as the U.S. fusion program was expand-

ing rapidly during the 1970s, concern was ex-

pressed that funding for the fusion energy

program could not support the design, construc-

tion, and operation of several major fusion exper-

imental machines as competitors to the tokamak,

and that the focus on tokamaks was prematurely

narrowing the search for an attractive commercial

reactor confinement concept.^ Although the toka-

mak was delivering promising results in the lab-

oratory, questions raised about its ultimate

acceptability as a design for a commercial power

reactor continued to spur interest in development

of alternative concepts. An outside review of the

ambitious DOE fusion energy research plan in

1978 supported the redirection of the program

toward development of fusion power reactor

technology and endorsed the concept of a "two-

horse race" between the tokamak and mirror con-

cepts that could be expanded to include other

serious contenders as they emerged.^ A 1980 re-

view by the DOE Energy Research Advisory

Board (ERAB) recommended that the fusion pro-

gram should proceed to development of a next-

step engineering test reactor and called for a

doubling of the magnetic fusion budget over the

next seven years. These recommendations were

subsequently embodied in the Magnetic Fusion

Energy Engineering Act of 1980.^

I The 1980s: Technical Progress and
Declining Budgets

In the 1980s, the sense ofurgency generated by the

1970s "energy crisis," which had pushed the pro-

gram to develop a fusion demonstration power-

plant, rapidly abated, and funding began to

decline. Policy shifts and growing budgetary pres-

sures contributed to a de-emphasis on research on

alternative concepts and the cancellation, moth-

balling, or shut-down of a number of major exper-

imental facilities. Throughout the 1980s, the

magnetic fusion program underwent a series of

management reviews and redirections as budgets

* See, e.g., U.S. Congress, Office of Technology Assessment, Comparative Analysis of the 1976 ERDA Plan and Program. OTA-E-28

(Washington. E)C: U.S. Government Printing Office, May 1976), pp. 98-102; and reports cited in Committee on Magnetic Fusion in Energy

Policy, op. ciL, footnote 3, pp. 18-39.

' Committee on Magnetic Fusion in Energy Policy, op. cii., footnote 3, citing U.S. Department ofEnergy, Review Committeeon the Magnet-

ic Fusion Energy Program, "Final Report," DOE/ER-0008, June 1978.

^ For a discussion of this act, see the next section of this chapter.
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continued to decline in real terms. As a result, the

program began to be increasingly focused on gain-

ing approval and funding for an advanced to-

kamak successor to the TFTR and for its

involvement in an international collaboration to

build an ignition tokamak. That focus continues

today.

The Reagan Administration held markedly dif-

ferent views of the appropriate role of federal en-

ergy R&D activities than did its predecessors, and

sharply reduced the budgets of many energy re-

search programs. However, because it was unde-

niably targeted at high-risk, long-term research,

the magnetic fusion program fit more closely with

the new administration's priorities than fossil, re-

newable, and energy -efficiency research projects

that were focused on nearer term cormnercial ef-

forts. Consequently, the fusion budgets fared bet-

ter than some other programs during the Reagan

years. The fusion program budget actually in-

creased in nominal dollars to peak at $468 million

in fiscal year (FY) 1984 before it began its decline.

(According to an analysis by DOE using special

"high energy physics" equipment and construc-

tion indices, the fusion program funding peaked in

real terms in 1977 and thereafter failed to keep

progress with inflation. By 1988 the magnetic fu-

sion program funding had effectively been cut to

half of what it was at its 1970s peak).

DOE's 1983 Comprehensive Program Man-

agement Plan (CPMP) for the fusion program

(required by the Magnetic Fusion Energy En-

gineering Act of 1980—MFEEA) reflected the

Reagan policies and explicitly ruled out a gov-

ernment-built demonstration reactor. The CPMP
defined the mission of the fusion program as sup-

porting research that would allow selection of a

confmement concept for further development by

the private sector and to allow a decision to build

an engineering test reactor by 2000.

The CPMP was strongly criticized by the fu-

sion technical advisory committee ofERAB in its

first triennial review of the fusion program re-

quired under MFEEA. The panel concluded that

program budgets would not allow the CPMP
goals to be met, and that the proposed schedule

would force a premature choice between the com-

peting mirror and tokamaks concepts, and could

delay progress on tokamak advances. Moreover, it

called for construction of an engineering test reac-

tor (ETR) before necessary technology would be

available. The panel recommended a redirection

of the program to delay construction of an ETR,

allow construction of a tokamak successor to

TFTR to study ignition and buming plasma phys-

ics issues, and to maintain a strong innovative

program in plasma physics, technology develop-

ment, and alternate confinement concepts.^

In 1 985, responding to these criticisms and oth-

ers, DOE issued a revised Magnetic Fusion Pro-

gram Plan (MFPP) that states that "the goal of the

magnetic fusion program is to establish the scien-

tific and technological base required for fusion en-

ergy."^ This goal has remained the central mission

of the fusion program ever since. The MFPP re-

duced the emphasis on reactor development that

had characterized the 1983 plan and concentrated

on the science and engineering requirements. It

laid out several key technical issues to be resolved

by the fusion energy program, recommended

construction of a compact ignition tokamak (CIT)

to explore the physics of ignited plasmas, and es-

tablished a goal of international collaboration

rather than international leadership. Like the

CPMP, it too, precluded government construction

of a demonstration reactor. ERAB's second trien-

nial review ofthe fusion energy program endorsed

the direction and strategy in the 1985 plan. The

panel raised concerns over the potential impacts

' Technical Panel on Magnetic Fusion of the Energy Research Advisory Board, Magnetic Fusion Energy Research and Development, final

report, DOE/S-0026 (Washington, DC; January 1984).

8 U.S . Department ofEnergy, Office ofEnergy Research, Magnetic Fusion Energy Program Plan, DOE/ER-02 1 4 (Washington, DC: Febru-

ary 1985), executive summary.
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on the program of proceeding to construct the CIT

under constrained budgets and recommended that

the CIT be funded as an increment to the Mre
budget.

By 1986, budget constraints were already tak-

ing their toll on the breadth of the fusion program

leading to project cancellations and cutbacks (see

figure 2-2). The huge $330-million tandem mirror

experiment at Lawrence Livermore National Lab-

oratory, the MFTF-B, was mothballed almost im-

mediately after its completion in 1986 without

ever operating as a fusion facility. DOE deter-

mined that it could not operate both the MFTF-B
and its competitor, the TFTR at Princeton, with

available fiinds.^ Earlier, DOE canceled the Fu-

sion Materials Irradiation Test Facility at Han-

ford, Washington, which was to support advanced

materials development. Funding constraints also

led DOE to defer the start of the critical D-T ex-

periments in the TFTR. In 1987, construction was

completed on the Advanced Toroidal Facility

(ATF) at Oak Ridge National Laboratory, then the

world's largest stellarator, but funding problems

limited the extent of its experimental operations

from the start. Work was allowed to continue on

construction of a smaller, and less-expensive, re-

versed field pinch device at Los Alamos National

Laboratory.

During the 1980s, international collaboration

efforts grew as DOE pursued the negotiation of an

international initiative for the joint design,

construction, and operation of an engineering test

reactor as equal partners with the Japanese, So-

viet, and European Community fusion programs.

The FTER effort began as a result of discussions

between President Reagan and Soviet Leader Gor-

bachev at the 1 985 Geneva summit. An agreement

to work jointly on a conceptual design for ITER

was concluded in 1988 among the four govern-

ments.'*'

OTA's 1987 report, Starpower: The U.S. and

the International Quest for Fusion Energy}^ ex-

amined the magnetic fusion program and noted

the substantial progress that had been made in the

scientific and technical challenges of proving the

feasibility of fusion power. Starpower found that

most researchers expected that at least three de-

cades ofadditionalR&D would be required before

a prototype commercial fusion reactor could be

demonstrated. Meeting even this schedule, how-

ever, would require a substantial increase in U.S.

fusion research budgets or a dramatic expansion

of international collaboration in fusion research.

The OTA report emphasized that important scien-

tific uncertainties and technological challenges

remained to be resolved before fusion's commer-

cial potential could be assessed. The report further

cautioned that it was still too early in the research

program to determine which confmement concept

would be most likely to form the basis of an attrac-

tive commercial fusion reactor, and whether once

developed, fusion reactors would be economical-

ly competitive with other energy sources. These

conclusions still hold today, especially as the in-

creased funding required to pursue scientific and

technical issues have not received a high priority

in an era of tight federal budgets.

The impacts of funding constraints on the

fusion program did not escape the attention of

congressional committees. During the FY 1988

appropriations process. Congress directed DOE to

submit a five-year flat budget plan that detailed

how the program would support D-T experiments

on the TFTR, construction of the proposed CIT,

and participation in ITER conceptual design acti-

' Al the time, there were concerns about the potential technical perfonnance ofMFTF-B because of the difficulties encountered by smaller

mirror experiments in meeting their performance targets. However, budget constraints seemed to have been the decisive factor in sealing the

fate of the MFTF-B.

'" For more on rfER, see box 1-1 in ch. 1 of this report

'

' Office of Technology Assessment, op. clL, foomote 3.
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FIGURE 2-2: U.S. Magnetic Fusion Budget and Project History, Fiscal Years 1977-94.

(FY 1993.dollars in millions) -

E

n 500-

f-^
Stop FMIT construction,

Slow MFTF-B.

Shut down PDX

£ 200 -^

stop EBT-P

EBT & ISa

terminated,

Decrease D&T

MFTF-B terminated.

Defer TFTR-DT,
Stiitt emphasis

to science

77 78 79 80 82 83 84 85 86 87

Fiscal Year

KEY

BPX/CIT= Burning Plasma Experiment/Compact Ignition Tokamak

DT= Deulerium-Tritium

EBT=Elmo Bumpy Torus

EBT-P=Elmo Bumpy Torus-P

FMIT=Fusion Materials Irradiation Test Facility

ISX=lmpurity Studies Experiment (a tokamak)

ITER CDA=lnternalional Thermonuclear Experimental Reactor Conceptual Design Activities

ITER EDA= International Thermonuclear Experimental Reactor Engineenng Design Activities

LANL RFP=Los Alamos National Laboratory Reverse Field Pinch

LCT=Large Coil Test Facility (superconducting magnets)

LLNL= Lawrence Livermore National Latxjratory

LSX=Large S Experiment (a field-reversed compact toroid device)

MFTF-B=Mirror Fusion Test Facility-B

MTX=Microwave Tokamak Experiment

ORNL ATF=Oak Ridge National Laboratory Advanced Toroidal Facility (a stellarator)

PDX=Princeton Divertor Experiment

TFTR=Tokamak Fusion Test Reactor

TPX=Tokamak Physics Experiment

SOURCE us Departmentof Energy, 1994
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vities under constant dollar funding of about $360

million annually.

In testimony, DOE explained that CIT design

and ITER activities were being funded by stretch-

ing out the err construction schedule, eliminat-

ing the mirror program for budgetary not technical

reasons, and "taxing" the balance ofthe programs'

work on alternate concepts and theoretical phys-

ics.'^ In the meantime, internal reviews showed

the projected costs of the CIT growing from an es-

timated $360 million in FY 1986 to almost $1 bil-

lion due to design changes to give greater

assurance of reaching ignition and a stretch out of

the completion schedule.'-'

DOE absorbed the initial budget pressures in

the 1980s by cutting back sharply on new con-

struction and mothballing or delaying new initia-

tives. This allowed the program to continue to

fund the mainline tokamak projects, while still

supporting some research on alternative concepts,

basic plasma physics, and technology develop-

ment. However, a sharp drop in the fusion budget

in FY 1989 forced the program to cut into its base

program and tokamak activities to continue prog-

ress on high-priority items such as TFTR and the

ITER collaboration.

Budget pressures, a change in administrations,

and internal reviews led to more program reviews

and budget reductions. In 1989, DOE decided to

defer the CIT as then planned while conducting a

transport initiative, sponsored by taxing other

projects, in an attempt to resolve the physics issue

of heat loss firom tokamaks.'"* Secretary Watkins

also proposed a head-to-head competition be-

tween magnetic fusion (i.e., tokamaks) and iner-

tia] fusion (see figure 2-3).

These shifts were met with criticism from

many in the fusion community and Congress.'^

Among the criticisms were that the focus on a

tokamak/inertial fusion energy competition and

discontinuance of a broader program of comple-

mentary investigation of physics issues on alter-

native concepts, and supporting work on plasma

physics and materials and technology develop-

ment created an imbalance in the fusion program

and would not assure a well-defined path to com-

mercial fusion. In effect, the proposed com-

petition would limit the comparison to the

performance of two devices, the proposed CIT

and the Laboratory Microfiision Facility, each of

which were designed primarily to study narrow

physics issues. Neither reactor would be prototyp-

ical ofpower reactors to follow and neither device

would be intended to or capable of answering

many questions needed to be addressed in select-

ing a future line of approach to fusion energy. Ac-

cording to its critics, the competition as posed

would not serve its purpose and the delay in CIT
construction would idle many fusion researchers

and engineers.'^

Secretary Watkins responded by calling for

another high-level review panel to recommend a

new policy direction for the fusion energy pro-

gram. The panel was also tasked with conducting

the third triennial review of the magnetic fusion

' 2 See testimony ofJames F. Decker. Acting Director. Office ofEnergy Research, U.S. Department of Energy, and supplemental materials,

in U.S. Congress. House of Representatives, Committee on Science, Space, and Technology, Subcommittee on Energy Research and Develop-

ment, "Hearing on Fiscal Year 1 989, Department ofEnergy Authorization (Magnetic Fusion Energy), " 1 00th Congress, 2d sess.. Mar. 30, 1 988,

vol. vi , pp. II 12. 97-98.

" David Crandall. U.S. Department of Energy, Office of Fusion Energ.y, personal conununication, November 1994.

'* Testimony of Robert O. Hunter, Jr., Director, Office of Energy Research, U.S. Department of Energy in U.S. Congress, House of Repre-

sentatives, Committee on Science. Space, and Technology, Subcommittee on Investigations and Oversight, "Hearings on Fusion Energy Pro-

gram; Status and Direction," lOlsl Congress, 2d se.,s., Oct. 5, 1989, pp. 297-317.

' ^ U.S. Congress, House of Representatives, Committee on Science, Space, and Technology, "Hearings on Fusion Energy Program: Status

and Direction." lOlst Congress, 2d sess., Oct. 5, 1989.

'^ Sutement of Senator Frank Lautenberg, in debate on the FY 1990 Energy and Water Appropriations Bill, Congressional Record (dm\y

ed.).S8947. July27, 1989.
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FIGURE 2-3: Proposed Fusion Development Plan Showing Heaci-to-Head Competition Between

Magnetic Confinement (Tokamak) and inertial Confinement Concepts. Circa 1989
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SOURCE TeslimonyotRotjenO Hunter. Jr.Direclor.OtficeofEnergyResearch. US Department ol Energy. Attachment 6. in US Congress. House

ot Representatives. Committee on Science. Space, and Technology, Subcommittee on Investigations and Oversight. "Hearings on Fusion Energy

Program Status and Direction." 101 st Congress. 2d sess . Oct 5. 1989. p 335

program required under the 1 980 Act. The Fusion

Policy Advisory Committee (FPAC) reported

back in September 1990 supporting a "responsi-

ble, goal-oriented fusion energy development

program" directed at achieving the goals of "at

least one operating Demonstration Power Plant by

2025 and at least one operating Commercial Pow-

er Plant by 2040."'^ The committee expressed its

belief that the U.S. fusion energy program was

"technically ready" to construct devices to dem-

onstrate significant fusion power production in a

burning tokamak plasma and ignition in an iner-

tially confined pellet. The committee noted that

attaining its conceptual goals would require an

immediate ramp up in funding and, recognizing

the tight budget climate, provided a number of

next-step options with lower immediate effects on

the fusion budget. The committee cautioned,

however, that "the first funding increments for

new facilities in the constrained program are es-

sential for fusion to be an energy program. If these

increments are not forthcoming, the program

would remain only a research effort without rea-

" Letter fix)in H. Guyford Slever, Chairman, Fusion Policy Advisory Committee to Admiral James D Watkins, Secretary of Energy, Sept.

25, 1990. transmitting the committee report, reprinted in U.S. Department of Energy. Fusion Policy Advisory Committee (FPAC),Reportoflhe

Technical Panel on Magnetic Fusion ofthe Energy Research Advisory Board. Final Report. DOBS-008 1 (Washington. tX^: Septeml)er 1 990).

hereinafter referred to as FPAC 1990.
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Insiae the vacuum vessel of the TFJR at the Princeton Plasma

Physics Laboratory Graphite and graphite composite tiles

protect the inner wall of the vessel

sonably timed energy objectives."' ^ FPAC made a

number of specific recommendations, including:

1

.

The United States should commit to fusion as a

potential energy source.

2. The program should support both magnetic fu-

sion and inertial confinement fusion as distinct

and separate approaches and should plan for

major new facilities in each. In recommending

this strategy, the FPAC report observed: "The

committee affirms its belief that the two con-

cepts are not ready for a choice of one over the

other. Pursuing both options at this time re-

duces technological risk."'^

3. The United Slates should participate actively

as an equal partner in the ITER engineering de-

sign activities (EDA) collaboration while

maintaining a strong and balanced domestic

program.

4. The U.S. fusion program should support "an

independent program of concept improvement,

including study, and where promising, devel-

opment of alternative configurations that may
be more suitable for commercialization," plus

vigorous technology and materials develop-

ment.

5. The program should increase opportunities for

U.S. industry participation to allow them to

take advantage of fusion technology advances,

while continuing involvement of universities

and national laboratories.

The committee estimated that its conceptual

program would require U.S. fusion program

budgets (including the defense inertial confine-

ment fusion program) to reach about $1 billion per

year in constant dollars over the period 1990 to

1997 to allow construction of essential new facili-

ties. (Note that this estimate did not include the

costs of ITER construction scheduled to begin af-

ter 1998.) Constrained budget approaches and pri-

orities were also suggested.^^

At its full budget level, FPAC called for the

magnetic fusion energy (MFE) program to sup-

port participation in ITER EDA activities,

completion of D-T experiments in the TFTR,
construction of the Burning Plasma Experiment

(BPX—an outgrowth of the previous CIT design),

a modest increase in the base program, design of a

new steady-state tokamak, and increased empha-

sis on low activation materials and nuclear

technology. This recommendation would require

an increase in the magnetic fusion budget from

$316 million in FY 1990 to over $600 milHon in

FY 1996 in 1990 dollars.

At reduced budgets, FPAC gave priority to

holding the base program roughly constant, fund-

ing D-T experiments in TFTR, stretching out

construction of BPX by two years, and participa-

tion in ITER. Construction of BPX/CIT was seen

as making the United States a "strong and attrac-

tive partner in magnetic fusion research," achiev-

ing an important milestone intermediate between

existing facilities and ITER, and re-establishing

U.S. leadership in magnetic fusion. PTAC esti-

mated that to achieve these priorities the budget

would have to increase to about $470 miUion

(1990 dollars) by FY 1996.

|« Ibid.

'^ FPAC 1990. p. A.

^ Ibid., p. 5.
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FPAC recognized that inertial confinement

fusion (ICF) would need to remain primarily a

defense program and supported as its highest

priority mission, the study of target physics lead-

ing to the demonstration of pellet ignition. FPAC
noted that ongoing ICF work on target physics and

drivers will be beneficial for advances in inertial

fusion energy (IFE). To provide more effective

support for the goal of developing IFE technolo-

gy, FPAC recommended that an EFE program be

integrated into the Office of Fusion Energy as a

separate division. The new IFE program would

concentrate on efforts that would be complemen-

tary to the ICF activities—e.g., developing an ef-

ficient and low-cost driver with repetition rates of

several pulses per second,^' concurrent work on

materials and reactor designs, and investigation of

environment, health, safety, waste disposal, and

decommissioning matters related to an IFE pow-

erplant.

FPAC endorsed a suggestion by a separate Na-

tional Academy of Sciences (NAS) Panel that

DOE develop the heavy-ion Induction Linac Sys-

tem Experiments (ILSE) within the IFE program

and a glass laser facility in the defense program as

intermediate steps before proceeding with a pro-

posed Laboratory Microfusion Facility.^^ FPAC
noted that unlike the situation in magnetic fusion,

the U.S. program remained the world leader in

ICF offering potential opportunities to capitalize

on that position if IFE proves commercial.

FPAC offered several budget priorities for ICF

programs including upgrades to the Nova laser at

Lawrence Livermore National Laboratory and to

other existing laser facilities and continued work

on target physics at an increment ofabout $44 mil-

lion overFY 1 990 ICF budgets by FY 199 1 . Addi-

tional priorities, if funding were available, would

be to support IFE development work on heavy-ion

drivers, light-ion drivers, and krypton-fluoride la-

sers. This would increase the FY 1996 budget by

an additional $34 million to $64 million over FY
1990 levels. FPAC estimated that support of IFE

base program activities and construction of ILSE

would require about $90 million over five years.^^

As for the general management of the DOE fu-

sion program, FPAC recommended that fusion

R&D activities be conducted in a disciplined goal-

oriented manner with detailed development strat-

egies, appropriate milestones, key decision

points, and "down-selection" among competing

options following adequate technical evaluations

on a path to achieve a demonstration of one or

more fusion powerplants by 2025. The magnetic

fusion path would include ITER, a burning plas-

ma facility and support of alternate concepts, con-

cept improvement, and materials and technology

development. FPAC also recommended that the

IFE program build on advances in target physics

under the defense programs while investigating

several competing driver technologies, including

heavy-ion drivers. An early decision would be

made to pursue either a light-ion or krypton-fluo-

ride laser alternative driver based on technical per-

formance. At each major step, the program should

be subject to rigorous feasibility and cost analysis

by a qualified external group prior to approval.

While recognizing that the national laboratories

would continue to have responsibility for new fa-

cilities, FPAC recommended that the labs develop

more effective mechanisms to work cooperatively

and share responsibility while providing opportu-

nities for more university, industry, and intema-

^' There are several technologies under consideration as possible drivers for IFE power production including heavy-ion drivers, light-ion

drivers, and krypton- fluoride lasers. Research on light ions and krypton-fluoride lasers is supported by the ICF program because ofdefense-re-

lated applications and experience there could be transferred to eietgy applications in the funire. The National Academy of Sciences has re-

marked favorably on the potential use of heavy-ion accelerators as IFE drivers and encouraged construction of a device that could be used to

demonstrate and experiment with the characteristics of a full-sized heavy-ion driver. ICF researchers in Europe and Japan are also exploring use

ofheavy-ion drivers, but are focusing instead on using radio frequency acceleration rather than the induction Linac approach. Ibid., pp. 43-47.

22lbid., pp. 41-43.

23 Ibid., p. 44.
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tional collaboration in the design, construction,

and operation of new facilities.

An NAS committee also released a review of

the priority and pace of the magnetic fusion R&D
program in 1 990.^'' The NAS panel found a loss in

U.S. leadership in MFE research due primarily to

the halving ofprogram funding in constant dollars

since 1977, which also led to narrowing of U.S.

programs. This committee concluded that current

DOE program funding levels would be inadequate

to meet even the near-term objectives of the 1985

MFPP. The committee estimated that funding lev-

els would have to be increased by at least 20 per-

cent annually over 1990 levels in the early 1990s

and by an additional 25 percent in the late 1990s to

allow the U.S. program to proceed with the pro-

posed CIT experiment and to participate in ITER
construction. The committee offered several inter-

im recommendations for the magnetic fusion

program:

1

.

U.S. participation in an international collabora-

tion on next-step major facilities as the most

cost-beneficial U.S. approach to fusion over

the next decade;

2. an increase in program funding to permit

construction of CIT to allow resolution of cen-

tral scientific feasibility questions and partici-

pation in construction of ITER in the late

1990s; and

3. development of a revised program plan provid-

ing greater participation by U.S. companies in

activities such as design and construction of

major systems and subsystems.

The committee noted that these recommenda-

tions were made without consideration ofcompet-

ing demands for resources from other energy

technologies or national programs. The NAS pan-

el commented on the absence of any comprehen-

sive comparative assessment of the energy,

environmental, health, safety, economic, and

institutional aspects of various competing alterna-

tive future energy technologies on which to base

informed choices for overall U.S. energy research

priorities.

I The 1990s: Growing Internationalization

and Tough Budget Choices

Secretary Watkins adopted the FPAC findings

"subject to existing budget constraints." But the

funding increases recommended by FPAC and the

NAS panel did not win support within DOE or in

Congress. Indeed, fusion budgets continued to di-

minish. Budget cuts driven by deficit reduction

and reprogramming took the MFE program from

$316.7 million in FY 1990 to $273.6 million in

FY 1 99 1 . According to the then-director of the Of-

fice of Energy Research:

This translated into terminating work on al-

ternative confinement concepts and pursuing

only the tokamak concept within the magnetic

fusion energy program as a precursor to a Burn-

ing Plasma Experiment (BPX) that would be in-

tegrated into a larger international fusion energy

program.^

Even in the face of these budget cuts, the Bush

Administration released its National Energy

Strategy (NES), which adopted fusion energy as

an important long-range element incorporating

the recommendations of FPAC. The NES fusion

goals were to prove fusion energy to be a techni-

cally and economically credible energy source,

with an operating demonstration plant by about

2025 and an operating commercial plant by about

2040. This would be accomplished by developing

both magnetic and inertial confinement ap-

proaches to fusion separately until sufficientR&D
exists to make a choice, and also by achieving ear-

ly industrial involvement. The NES called for

continued international collaboration and cost-

^* Committee on Magnetic Fusion in Energy Policy, op. cit., footnote 3.

^ William Happer. "Charge to the Fusion Energy Advisory Committee," Sept 24, 1991, reprinted as app. E in Fusion Energy Advisory

Committee, Report on Program Strategy for U.S. Magnetic Fusion Energy Program, IX)E\ER-0572T (Washington, EXT: U.S. Depaiunent of

Energy, Office of Energy Research, September 1992.) Hereinafter referred to as FEAC. September 1992.
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sharing in the magnetic fusion program. The NES,

however, explicitly recognized that:

The technical complexity associated with fu-

sion development is such that substantial invest-

ments are required for new experiments, design

facilities, and test facilities. This implies the

need for long-term growth in research and de-

velopment funding. ^^

In September 1991, Secretary Watkins fol-

lowed a Secretary of Energy Advisory Board

(SEAB) Task Force recommendation that the pro-

posed BPX project not be funded because of

growing cost estimates and anticipated budget

constraints. This cancellation left the U.S. fusion

program potentially bereft of any large-scale fii-

sion experimental facility after the scheduled clo-

sure of the TFTR in FY 1994. Actual funding for

the magnetic fusion program in FY 1992 was

$337. 1 million and restored much of the funding

loss in FY 1991, but funding demands to support

TPX design and ITER activities resulted in a con-

tinued narrowing of the program

Once again, DOE turned to an advisory com-

mittee for assistance in setting priorities. In re-

sponse to the request, the Fusion Energy Advisory

Committee (FEAC) issued a series ofreports^' re-

viewing the physics and engineering/technology

requirements for meeting the 2025 goal for a

Demonstration (DEMO) reactor under fovu- alter-

native future budget scenarios and indicated their

recommended priorities under each.^^

FEAC strongly concluded that:

Reaching the goal of an operating DEMO by

2025 is the approximate target date required if

fusion is to be a significant contributor to U.S.

energy supply by the middle of the 21st

century.

Fusion program budgets will have to increase

at least 5 percent per year in real terms over the

FY 1993 total of $337.9 million with an addi-

tional increment for ITER construction to be

plausibly consistent with the DEMO target

date.

Highest priority should be given to completion

of D-T experiments in the TFTR and participa-

tion in ITER EDA under all budget scenarios.

Under its first or "reference" scenario, the panel

called for an aimual increase in the magnetic fu-

sion program budget of 5 percent over inflation

over the FY 1 993 level of $330.7 million, or an in-

crease to about $420 million in FY 1998 (in 1993

dollars). In addition to support for D-T experi-

ments and participation in ITER, the panel recom-

^* National Energy Strategy, Powerful Ideas for America. First Edition 199111992 (Washington. DC: U.S. Government Printing Office.

February 1991), pp. 130-131.

^' FEAC, September 1992; Fusion Energy Advisory Committee, Advice and Recommendations to the U.S. Department ofEnergy in Re-

sponse to the Charge Letter ofSeptember 18.1992. IX)E/ER-0594T (Washington, DC: U.S. Department of Energy, Office of Energy Research,

June 1 993), hereinafter referred to as FEAC 1993. Fusion Energy Advisory Conunittee, Advice and Recommendations to the Department of

Energy inPartialRespometotheChargeUtter ofSeptember 24. 1991: PartD.XX)E>ER-05SiT{'Wiishington,DC:U.S.t)epmmenlofEDeigy,

Office of Energy Research, June 1 992). FEAC was established to advise the Director of the Office of Energy Research/Assistant Secretary for

Energy Research.

^^ TWo scenarios requested in the charge to the committee were a constant dollar budget for magnetic fusion through FY 1 996 and increas-

ing the budget at S percent real growth per year through FY 1996. FEAC's report included four scenarios:

• The "SEAB Task Force Scenario"—increasing the MFE budget in FY 1994 by 5 percent in real terms over the FY 1993 request ($360

million) and annual growth at S percent per year in real terms thereafter,

• The FEAC "Reference Scenario"—increasing MFE funding at 3 percent in real terms above inflation starting from the appropriated FY

1993 level ($339.7 million);

• The Constant or "Flat Budget Scenario"—allowing adjustments only for inflation for fiscal years 1993-96; and

• The "Declining Budget Scenario"—in which the MFE budget is frozen at the FY 1 993 level in as spent dollars and declines at the rate of

inflation (assumed at 3.1 percent per year).

See FEAC. September 1992. pp. 1-16.
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mended construction of the TPX (steady-state

advanced tokamak),^^ upgrades to the General

Atomics DIII-D tokamak to support TPX and

ITER, and restart of the ATF stellarator. The panel

also recommended modest enhancements of the

fusion materials program and of the fusion devel-

opment and technology base programs to support

ITER activities and student training in various

areas of fusion engineering, and maintaining re-

search in applied plasma physics at least at present

levels. The panel did not include any allowance

for expected increases in funds needed to com-

plete ITER EDA activities over the levels origi-

nally agreed to among the four parties in 1992.

TPX construction costs were then estimated at

aljout $500 million in FY 1989 dollars. Noting the

persisting scientific uncertainties in extrapolation

of the tokamak to a competitive commercial reac-

tor despite its scientific successes to date, the com-

mittee suggested establishment and maintenance

of a concept improvement program to investigate

both tokamak and nontokamak confinement con-

cepts as part ofthe U.S. fusion program as a matter

of policy. ^'^

The committee report contrasted the reference

scenario with the budget levels recommended by a

1991 SEAB task force of a 5 percent annual in-

crease above inflation over the FY 1 993 budget re-

quest or an increase to $360 million in FY 1993

rising to about $460 million in FY 1998 (in 1993

dollars). SEAB had concluded that such an in-

crease would be required to restore the program

balance to a healthy base of activity. At a base of

$20 million over the reference scenario priorities,

FEAC recommended studying a U.S. site for

ITER, enhancing the U.S. ITER EDA support ac-

tivities, and enhancing activities on improved

tokamaks and other concepts, fusion theory, com-

putation, materials research, and technology de-

velopment. The FEAC panel concluded that even

this higher budget, while meeting recommended

priorities, "would jeopardize U.S. ability to com-

pete in hosting a site for ITER and require that

base programs be held at levels lower than FEAC
believes is appropriate given their importance."-"

Under a flat budget scenario approximately

$337.9 million per year in constant 1993 dollars)

in FY 1993-FY 1998, adjusted for inflation,

FEAC reconunended proceeding with TPX on an

extended construction schedule by prematurely

terminating the Princeton Beta Experiment Modi-

fied (PBX-M) tokamak at the Princeton Plasma

Physics Laboratory (PPPL) and delaying design

of the 1 4 MeV neutron source.

Under the declining budget scenario, the annu-

al program budget would remain at $337 million

in 1993 dollars unadjusted for inflation over five

years. FEAC concluded that TPX could not be

built, nor could design of the 14 MeV neutron

source materials test facility begin until after FY
1997. Planned upgrades of existing facilities to

support ITER would have to be stretched out.

With shutdown ofTFTR, the U.S. program would

be faced with the loss of critical personnel and

PPPL's position as a world leader in experimental

confinement physics research would be threat-

ened. According to FEAC, the primary conse-

quences of such a strategy would be to severely

undermine the U.S. fusion program and its ability

to participate effectively in ITER. It is unlikely

under this scenario that the United States could

participate in ITER construction and operation.^^

^' After cancellation of the BPX, a planning effort directed by the Princeton Plasma Physics Laboratory resulted in the proposal to build a

smaller successor to the TFTR as a steady state advanced tokamak machine with superconducting magnets and divertor designs that would be

complementary to ITER. For more on the history and design of TPX, see ch. 3 of this report.

^ FEAC. September 1992. p. 10.

"Ibid., pp. 11-13.

52 Ibid., pp. 15-16.
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Port to provide access
* to plasma chamber

Poloidal field

magnet

Vacuum pump
duct for exhaust

Scale; The ITER
device will be

about 30 meters

high—or roughly

as tall as a nine-

story building.

Major components of the proposed ITER.

Another FEAC panel report made recommen-

dations for ire activities and indicated budget pri-

orities, emphasizing research needs supporting

heavy-ion drivers, and reiterated many of the con-

clusions of FPAC on the attractiveness of IFE.^^

In all cases the panel called for a balance among

experimental and analytical program support for

IFE, accelerator development, and beam physics.

Three budget cases set by DOE were reviewed.

According to the panel, the most significant de-

velopment since the 1990 FPAC review was a re-

duction in the estimated cost for building ILSE to

$45 million because of technical advances, design

changes, and availability of an existing site and fa-

cilities.^'' At an annual budget level of $ 1 7 million

(1992 dollars), the panel gave highest priority to

ILSE construction and experiments along with

supporting work on accelerator theory, reactor

system studies, and technology development. At a

middle funding level of $10 million/year, the pan-

el concluded that it would not be possible to com-

^^ FEAC 1993.

^^Ibid., pp. 9-10. Estimate of $45 million for ILSE costs is from U.S. Department of Energy comments on OTA draft report, November

1994.
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plete the integrated ILSE demonstration project as

proposed. The panel recommended that the pro-

gram proceed with scaled up accelerator experi-

ments in the low energy part of the ILSE plan and

continue support in accelerator and beam physics.

At a low funding level of $5 million annually, the

panel concluded that a U.S. program would not

support a "credible" heavy-ion fusion develop-

ment program and suggested that advocates of the

heavy-ion program enter negotiations with other

offices in DOE that might be more receptive to

their work.

The Energy Policy Act of 1992 (EPACT), in-

cluded a mandate for a five-year fusion energy re-

search program. EPACT called for a broad-based

program with participation in ITER activities,

construction of a new major U.S. fusion machine,

development of a heavy-ion driver experiment,

and increased industrial participation. EPACT
also imposed additional administrative and man-

agement requirements on DOE's fusion program.

I The Fusion Program Today

In the 1990s, the magnetic fusion program contin-

ues to evolve and redirect its activities in response

to the suggestions of FPAC, FEAC, and congres-

sional appropriations committees and the require-

ments of the fusion energy provisions of EPACT.

The Office ofFusion Energy's magnetic fusion ac-

tivities have been narrowed to an even greater fo-

cus on tokamak concepts, national facilities, and

greater reliance on international collaboration to

move toward achievement of the next milestones

in fusion energy development. The result is that

work has been drastically curtailed on exploration

of alternative confinement concepts that might

have more attractive characteristics as a commer-

cial energy source than tokamaks. Even more sig-

nificantly to some in the fusion community, little

progress can be expected at current funding levels

on the development of low activation and other

advanced materials and on fusion powerplant-

related technologies that will be needed under

virtually all magnetic confinement approaches,

including the tokamak.

The Bush and Clinton administrations sought,

and Congress provided, increases in fusion fund-

ing in fiscal years 1993 to 1995 primarily to sup-

port participation in ITER, and design, but not

construction of the TPX. The modest increase in

funding has not been sufficient to offset the con-

tinued narrowing of the program as alternative

concepts research and base program activities

have been squeezed to keep major tokamak ex-

periments operating. Despite EPACT's endorse-

ment of a broad-based fusion program and the

strong recommendations of several outside advi-

sory reviews to support investigation of alterna-

tive concepts, budget pressures, combined with

explicit directions from appropriations commit-

tees to give highest priority to full funding of ma-

jor tokamak projects and ITER, have resulted in

curtailment of work on alternates to the tokamak.

THE FUSION PROGRAM GOALS
IN LAW AND POLICY

Fusion energy research is carried out under vari-

ous grants of authority and congressional man-

dates. The most important sources of general

authority for the fusion program are EPACT,^^

The Magnetic Fusion Energy Engineering Act of

1980,^^ and the Atomic Energy Commission Act

of 1 954.^' These laws are summarized in box 2-A.

EPACT directs the Secretary of Energy to con-

duct a five-year fusion energy program to result in

a technology demonstration by 2010 verifying fu-

sion's "practicability" for commercial power pro-

duction. EPACT's general goals for fusion energy

tesearch include:

'5 Public Law 1 02-486, section 2 1 1 4. Oct. 24, 1 992, 1 06 Stat. 3073-3074, 42 U.S.C. 1 3474.

^ Publicljw 96-386, Oct. 7, 1980, 94 Stat. 1539, 42 U.S.C. 9301.

" Act of Aug. 30. 1 954, ch 1 073. 60 Sui. 92 1 . as amended, 42 U.S.C. 20 II et seq.
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BOX 2-A: Summary of Major Legislation on Fusion Energy Research

The Energy Policy Act of 1992'' (EPACT) directs the Secretary of Energy to conduct a fusion energy

program resulting in a technology demonstration by 2010 to verify fusion's "practicability " for commercial

power production. EPACT set forth general goals for a broad-based fusion energy research effort and

established several new management and reporting provisions including a requirement for a comprehen-

sive fusion management plan and biannual reports. The Act also (under sections 3001 and 3002) applies

general provisions relating to cooperative energy research and cost sharing to fusion research activities. To

support this program, EPACT authorizes appropriations of $339.7 million for fiscal year 1993 and $380

million in fiscal year 1994.

Under EPACT, DOE's fusion energy research programs also are intended to support more general goals

for federal energy supply R&D including: reducing oil import dependence, increasing the energy efficiency

of the U.S. economy, stimulating economic growth, stabilizing and reducing greenhouse gas emissions,

promoting environmental protection, developing more environmentally sustainable energy systems, en-

hancing technological competitiveness, fostering international cooperation and technology transfer, creat-

ing new market opportunities for American industry, and contributing to advancing fundamental scientific

knowledge.

The Magnetic Fusion Energy Engineering Act of 1980 (MFEEA)^ also sets forth policy goals and

management requirements for the fusion energy program. The act called for an aggressive magnetic fusion

R&D program with the goals of establishing engineering feasibility by 1990, and developing an operating

magnetic fusion device by 1990 and an operating magnetic fusion demonstration plant for electric power

production "by the turn of the 21st century. " Section 4 directs the Secretary to maintain a "broadly based

research program on alternative confinement concepts and on advanced fuels" in addition to "an aggres-

sive plasma confinement research and construction program on the current lead concept. "3 The program

was to promote broad participation of industry and greater public understanding of fusion energy The act

also provided for continued cooperation in international fusion research and maintaining U.S. leadership in

magnetic fusion.

The MFEEA requires the Secretary of Energy to prepare a comprehensive fusion program management

plan, create a national fusion engineering center, establish a technical advisory panel on magnetic fusion

to review the program and advisory committees for each fusion laboratory or facility, and report on

program activities annually. The required management plans were issued in 1983 and revised In 1985 to

reflect comments of a technical review panel and the changing energy research policy of the Reagan

Administration. Triennial reviews were conducted in 1983, 1986, and 1990.

The MFEEA goals and program structure reflected the "energy crisis" mentality of the times and

adopted the recommendations of the fusion technical review panel for a shift in the program from a

focus on fundamental fusion science and plasma physics to technology development. The act called

for substantial increases in annual appropriations for fusion research in later years to achieve these

ambitious goals. These Increases were not provided

' Public Law 102-486, section 21 14. Oct 24, 1992. 106 Slal 3073-3074, 42 U S C 13474.

2 Public Law 96-386, Oct 7, 1980. 94 Stat 1539. 42 U 8 C 9301

3 42 U.S.C. 9303

(continued)
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BOX 2-A (cont'd.): Summary of Major Legislation on Fusion Energy Research

DOE'S fusion energy research activities are also conducted under the Atomic Energy Commission Act

of 1954,* which provides basic authority for federal nuclear R&D activities and regulation The act carried

on many provisions of the prior act of August 1 , 1 946 under which fusion research was supported by the

Atomic Energy Commission (AEC) and its successors. Most of the AEC's nuclear research responsibilities

were transferred to the new Energy Research and Development Administration in 1974.^ In 1977 these

duties were vested in the newly formed Department of Energy.^

Among the purposes of that act are: to assist R&D to "encourage maximum scientific and industrial

progress," to aid education and training, promote widespread participation in development of peaceful

uses for atomic energy,' and to encourage international cooperation.^ The federal government is autho-

rized to support a broad range of research activities relating to nuclear processes, atomic energy theory

and production, use of nuclear energy or materials for generation of usable energy, and for commercial

and industrial applications.

The AEC was authorized to make grants and other contributions to the construction and operation of

reactors and other facilities at educational and charitable institutions for education and training purposes,^

and to conduct research activities and studies in its own facilities.^" The AEC Act thus provides additional

legislative authority for DOE support of fusion-related nuclear physics (including plasma physics) and the

engineering education and training missions of the Office of Fusion Energy and Defense Programs.

*Aclo(Aug 30, 1954, ch 1073. 60 Stat 921, as amended, 42 USC 2011 etseq.

5 Public Law 93-438. Oct 11.1974

6 Department of Energy Organization Act. Public Law 95-91, Aug. 4, 1977.

' Atomic energy is defined as all forms of energy released in tfie course of nuclear fission or nuclear transformation. 42 USC 201

4

Transfomiation is interpreted to include fusion

8 42USC 2013

9 42U 8 C 2051(c)

10 42 US C 2052.

support of a broad-based fusion energy pro-

gram;

participation in the ITER engineering design

activities and related efforts;

development of a technology for fusion power,

and industrial participation in technology de-

velopment;

design and construction of a major new ma-

chine for fusion research and technology devel-

opment;^^ and

R&D on inertial confinement fusion energy,

and development of a heavy-ion inertial con-

finement fusion experiment.

EPACT's reference to a broad-based fusion

program echoes the language of MFEEA, which

requires a "broadly based research program" on

attractive alternate concepts and alternate fuels

while also aggressively pursuing scientific prog-

ress via the tokamak path. The EPACT language is

" The major new machine has tjeen interpreted by some as authoiization for the proposed TPX. but others maintain that construction of the

facility has yet to be authorized specifically.



656

Chapter 2 The Federal Fusion Energy Research Program 1 35

cited by proponents of alternate fusion concepts as

requiring DOE to support a more active and varied

alternate concepts research program. Fusion pro-

gram officials at DOE, however, interpret this di-

rective as requiring them to support a broad range

of research activities conducted by a variety of re-

search institutions.

The comprehensive management plan for the

fusion energy program required under EPACT is

to include specific objectives, milestones, sched-

ules, cost estimates, program management re-

source requirements, and an evaluation of the

appropriate extent of participation by universities

and the private sector in fusion activities. The plan

must evaluate the requirements needed to build

and test an inertial fusion energy reactor for pur-

poses of power production. The plan also is to de-

scribe proposed U.S. participation in the design,

construction, and operation of ITER and include

an evaluation of international cooperative agree-

ments on fusion research and of the need for

strengthening existing agreements or negotiating

new ones. The management plan was to have been

completed within 1 80 days of passage of EPACT,

i.e., by April 1993, however, DOE had not com-

pleted it as of December 30, 1994.^9

EPACT also requires DOE to issue a report de-

tailing fusion program organization staffing,

funding, and expenditures, and describing the pro-

gram's progress in achieving the specific objec-

tives, milestones, and schedules in the fusion

management plan as part ofthe energy technology

inventory and status report for the management

plan on energy research, development, demon-

stration, and commercialization under section

2304.^ The first report was to have been sub-

mitted by October 1993. Updates on the progress

of the fusion plan are to be included in subsequent

reports every two years; by December 30, 1994,

the fyst periodic progress report had yet to be de-

livered.

DOE has been slow to implement the new man-
agement and reporting requirements for the fusion

program established by EPACT. Various reasons

have been suggested for the lack of progress in is-

suing a comprehensive management plan for the

future development of fusion power and for par-

ticipation in ITER. The most important factors

contributing to the delay appear to be the uncer-

tainty over future budget levels for the fusion re-

search program (under the current policy of level

spending in discretionary programs) and a lack of

key decisions about the priority to be accorded to

fusion power among competing federal energy

and science research programs, including deci-

sions about ITER. These policy decisions are not

made at the Office of Fusion Energy level and ex-

plain in part the absence of an updated manage-

ment plan for fusion development. At the same

time, there does not yet appear to be any public

analysis of alternative long-term paths for federal-

ly sponsored fusion energy research efforts under

constrained funding. Several developments may
advance the opportunities for a reconsideration of

fusion research policy. The Office of Fusion Ener-

gy recently reconstituted FEAC. Over the next

year, the fusion research efforts are also likely to

come under review by one or more panels con-

vened by the Secretary of Energy. These include

SEAB, the Task Force on Strategic Energy Re-

search and Development, and the task force re-

viewing the work of the national laboratories.

39 DOE has released two repons relevant to some of the planning material requested. On November 21,1 994, Secretary Hazel O' l.eary

transmitted to several congressional committees the "Interim Report to the Congress on Planning for International Thermonuclear Experimen-

tal Reactor Siting and Construction Decisions," in partial response to requests for a detailed ITER siting and development plan in the FY 1993

and FY 1994 Energy and Water Development Appropriations conference reports. The Secretary advised the committees that a more complete

response could not be provided until the fFER Interim Design Report is completed and accepted by the parties. In August 1 994, the Depanment

of Energy released for conunent a draft of"A Management Plan for the Conduct of Research, Development, Demonstration, and Commercial

Application ofEnergy Technologies" required under section 2304 of EPACT. The appendix to the draft contains a very briefone-page figure on

fusion technology issues, performance goals, benefits/leverage, and technology readiness dates.

*>42U.S.C. 13523(c).
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LEGISLATIVE DIRECTIVES

Priorities for the fusion energy programs afe

shaped by directives contained in appropriations

acts and reports and pending legislation. In some

instances, DOE has given greater weight to the

directions of appropriations committees than to

the recommendations of its technical reviewers

and to more general provisions of law. For exam-

ple, the FY 1994 Energy and Water Appropri-

ations Conference Report directed DOE to:'*'

focus the DOE magnetic fusion program on ele-

ments that further tJie design, construction, and

operation of ITER and a future demonstration

fiision reactor;

set priorities for the domestic fusion energy

program identifying elements that contribute

directly to development of ITER or DEMO;
provide a plan describing: 1) a selection process

for a U.S. host site for ITER; and 2) the neces-

sary steps by the international partners for se-

lecting a final ITER host site and for the design,

construction, and operation of ITER by 2005,

including relevant milestones and budget esti-

mates;

begin evaluation and selection of a U.S. ITER
host site;

give highest priority in the national program in

FY 1994 to D-T experiments in the TFTR at

PPPL; and

proceed with design and R&D tasks on TPX,
upgrades ofthe DIII-D tokamak, and an aggres-

sive program on low activation materials to be

tested in ITER and used in DEMO, and provide

a $500,000 increase in fimding for the IFE

program.

Effectively, the appropriations conference re-

port applied many of the provisions of S. 646, a

bill passed by the Senate in June 1993, that would

have focused the magnetic fusion program almost

exclusively on activities in support of ITER and

TPX tokamak approaches and eliminated inves-

tigation of nontoroidal concepts. This approach

was highly criticized by many in the fusion re-

search community.

In contrast to the appropriations directives and

S. 646, the House passed H.R. 4908, the Hydro-

gen, Fusion, and High Energy and Nuclear Phys-

ics Research Act of 1994 in August 1994. H.R.

4908 would have supported ongoing TPX and

ITER activities. It also would have restored re-

search activities on alternative fusion confine-

ment concepts through establishment ofa separate

program that would have responsibility for ad-

vancing heavy-ion inertial fusion energy and other

alternate concepts. It is expected that similar legis-

lation will be introduced in the 104th Congress.

Attempts to cut the fusion energy program

budget to produce savings for deficit reduction

and support of competing renewable and energy

efficiency technologies also were before the

House of Representatives in the 103d Congress.

In November 1993, the proposed Penny-Kasich

amendment to H.R. 3400, the Government Re-

form and Savings Act of 1993, included a provi-

sion rescinding $70 million from the fusion

energy prograir.'*^ During consideration of the FT
1995 Energy and Water Appropriations Act in the

House, an amendment to strike the $67-million

funding for TPX construction was defeated.'*^

FEDERAL FUSION ENERGY
RESEARCH PROGRAMS
DOE supports a variety ofR&D activities related

to fusion energy in its science and defense pro-

grams. Primary responsibility for fusion energy

science and technology development rests with

the Office ofFusion Energy (OFE) in the Office of

Energy Research. OFE oversees most of the civil-

ian research efforts involving plasma physics,

confinement concepts, reactor studies, and related

^'Conference Report on H.R. 2445. H. Kept 103-292, l03dCong.. Islsess..al 139 Congressional RecordH79AS.Oa. 14. 1 993 (daily ed.)

*2 See ] 39 Congressional Record H 1 0479, Nov. 20, 1 993 (daily ed.).

^'See \40 Congressional Record H4431-4439. Jane 14, 1994 (daily ed.).
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technology development. The Office of Defense

Programs sponsors research on ICF science and

technology for potential applications in meeting

its nuclear weapons and stockpile stewardship re-

sponsibilities as well as for long-term energy po-

tential. OFE also supports R&D on the energy

applications of fusion technologies developed un-

der the separate weapons-related inertial confine-

ment fusion program.

Fusion research activities are carried out at na-

tional laboratories, universities, and private com-

panies. Figure 2-4 shows the distribution of major

fusion research facilities funded by OFE. In FY
1994, DOE's magnetic fusion program was bud-

geted at about $347.6 million with much of that

funding going to support fusion activities at

PPPL, Oak Ridge, Lawrence Berkeley, and Law-

rence Livermore National Laboratories, and at

General Atomics in San Diego and various uni-

versities. The Defense Program's ICF program

was funded at $169.2 million in FY 1994 with ac-

tivities concentrated at Livermore, Sandia, and

Los Alamos National Laboratories, the Naval Re-

search Laboratory, and the Laboratory for Laser

Energetics at the University of Rochester.

I Program Goals

Goals for the DOE fusion energy program are set

by legislation and/or presidential or secretarial de-

cisions, and the program offices have little leeway

to change them. Thus, fusion program goals have

remained relatively constant in objectives and

schedules and untempered by budget constraints

that could hamper their timely achievement. The

FY 1995 DOE budget request for the magnetic fu-

sion energy program states that "the overarching

goal of the program is to demonstrate that fusion

energy is a technically and economically viable

energy source." More specifically, according to

DOE, the major long-term goals of the magnetic

fusion energy program are to establish the "practi-

cability of electric power production by 2010" (as

called for in EPACT); to show the engineering and

economic feasibility of fusion power production

by having an operating demonstration reactor by

(around) 2025, to be followed by an operating

commercial prototype reactor by (around) 2040

(as set out in the 1990 NES and FPAC recommen-

dations). Other goals for the program include the

education and training of fusion scientists and en-

gineers, and encouragement of international col-

laboration. DOE's FY 1995 budget request admits

that "budgetary constraints over the past few years

may mean that the schedule for meeting such ob-

jectives is delayed."**

DOE has developed more detailed goals and

strategies that it has relied on in setting priorities

for its magnetic and inertial fusion energy re-

search and technology development programs

Magnetic Fusion

For the magnetic fusion program, among the most

important scientific and technical issues that must

be addressed to achieve the program's goals are

ignition physics, fusion nuclear technology, mag-

netic confinement optimization, and development

of low activation materials.^^ The budget request

outlines the four major elements of DOE's mag-

netic fusion activities directed at resolving these

issues.

1. Study ofD-T-fiieled reactions in the TFTR.

Beginning in FY 1994, D-T fuel was introduced

into the TFTR to allow experiments to increase

the amount of energy obtained from fusion reac-

tions and to verily of extrapolations made from

nontritium reactions such as D-D or a mix of deu-

terium and helium^ (D-He^). The goal of the

TFTR experiments is the production of 10-million

watts of power for one second. (This will move

laboratory production of fusion power approxi-

mately 30 percent of the way toward achievement

of the goal of breakeven). TFTR's D-T experi-

" U.S. Department of Energy. Office of the Chief Financial OfTicer, "FY 1 995 Congressional Budget Request: vol. 2. Energy Supply Re-

search and Development," DOE/CR-0021, 1994, p. 425.

"5 Ibid., p. 426.
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FIGURE 2-4; Major Fusion Research Centers Funded by the Office of Fusion Energy, FY 1994
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ments will be the first to generate important data

and experience on plasmas with internally gener-

ated heat from alpha particles. Attainment of al-

pha particle heating will be critical for

self-sustained fusion reactions in future develop-

ment steps such as ITER and for eventual fusion

powerplants.

2. Participation in the ITER international col-

laboration. ITER is intended to demonstrate the

scientific and technical feasibility of fusion by

producing over 1 ,000 MW of fusion power under

ignition conditions and serving as a test bed for fu-

sion technology in support of a demonstration

powerplant—e.g., remote handling, divertor, fuel

injection, heat transfer, maintenance, materials,

and blankets.

3. Development, construction, and operation

ofa new domestic advanced tokamak device. The

Tokamak Physics Experiment to be sited in the

TFTR test cell at PPPL will be the first major new

U.S. fusion facility in over a decade, if it is

constructed. The proposed TPX will provide the

opportunity to study long-pulsed advanced toka-

mak operations and is designed to take advantage

of the TFTR site and much of its existing equip-

ment. TPX is intended to significantly improve

the physics results of tokamak reactors by explor-

ing advanced operating modes with the potential

for better confinement conditions, higher pressure

limits, and efficient steady-state current drive.

TPX would be built using superconducting mag-

nets and thus would contribute to U.S. industry

experience with key components also needed for

the ITER project. TPX also would provide critical

operating experience in the steady-state/long-

pulse mode that will be the focus of a later ITER

nuclear testing phase.

4. Maintenance of a base program offunda-

mental physics and technology research. OPE
will continue to maintain a range of base program

activities required to support development of

ITER, TPX, andDEMO, and operation ofexisting

major U.S. tokamaks, DIII-D and Alcator-

C-Mod. The base program funds research on fu-

Inside the vacuum vessel of the DIII-D tokamak.

sion theory and modeling, fusion computing

systems, and development of low activation ma-

terials.

These elements are spread over several subpro-

grams and support what is now characterized as

the mainline magnetic fusion energy development

program shown in figure 2-5. This long-term

strategy was developed in consultation with the

fusion community, generally reflecting priorities

established in the fusion program in the

mid-1980s as modified to take into account

changing budget conditions and the recommenda-

tions of FPAC and FEAC.

Under this magnetic fiision development strat-

egy, research will progress through a number of

critical steps and new facilities to result in eventu-

al demonstration of commercial power produc-

tion by the middle of the 21st century. The

pathway reflects a heavy reliance on the success of

the tokamak confinement approach as the most

likely (and only available) technology to meet key

development milestones for fusion power.
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FIGURE 2-5: Magnetic Fusion Program Development Plan, 1994
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Key elements shown are:

D-T experiments and alpha heating in the

TFTR,
" demonstration of ignition, long-pulse, and

technology testing in ITER,

achievement ofsteady-state/advanced tokamak

reactor conditions in TPX,

development of low activation materials for

fusion reactors in a 1 4 MeV materials test fa-

cility,

possible development of a blanket test facility,

and

maintaining balance in the rest of program.

Inertial Fusion Energy

Major goals for the civilian energy aspects of the

inertial confinement fusion energy program are

development of components for fusion energy

systems and reactor systems that can take advan-

tage of the target physics developed by the De-

fense Programs' ICF research. Activities include

continuing support for the investigation and de-

velopment of a high-efficiency, high-repetition

driver, targets, and reactor concepts that are partic-

ularly important to energy applications of ICF, but

not of concern in weapons stewardship/research.

The current IFE program emphasizes support for
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FIGURE 2-6: Inertial Confinement Fusion Program Development Plan, 1994
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This strategy parallels the path and key deci-

sion points for magnetic confinement fusion in the

competition between MFE and IFE that was

adopted as the future fusion strategy in 1990. A
proposed change in the ICF plan could permit an

alternative development path with fewer major fa-

cilities by integrating the IFE engineering test fa-

cility and the laboratory microfusion facilities

using separate target chambers but a common
driver. "** It should be noted, however, that many

questions concerning the detailed cost estimates

and choice of technologies for an ire develop-

ment path remain to be resolved.^'

I OFE Program Structure

The Office of Fusion Energy under the Assistant

Secretary for Energy Research has three operating

divisions—Confinement Systems, Applied Plas-

ma Physics and Technology, and ITER and

Technology—roughly corresponding to its budg-

etary subprograms: Confinement Systems, Ap-

plied Plasma Physics, and Technology and

Development.'*^ The discussion here is organized

according to the budgetary subprograms used in

appropriations requests.

The Confinement Systems Subprogram sup-

ports the planning, design, and operation of exist-

ing and new reactors and facilities to improve the

tokamak concept through research to achieve a

more detailed understanding of fusion plasmas in

reactor-like conditions. The goal of this research

is to develop technically and economically cred-

ible fusion power reactors for commercial energy

production in the 21st century. Major areas of re-

search include: energy confinement, plasma heat-

ing, fuel injection, power handling and particle

control, current drive, and alpha particle heating

and its impacts on confinement and stability. The

division also conducts physics R&D on existing

machines for ITER EDA activities. The FY 1995

budget request reports that budget- and policy-

driven program redirection in the past decade have

reduced the number of operating fusion facilities

supported by the programs as activities are in-

creasingly concentrated on ITER, TPX, and high-

priority issues. The division has tried to offset

some of the impacts of this redirection by encour-

aging the scientific staff of the affected laboratory

and university programs to collaborate at facilities

with operating fusion devices, including interna-

tional collaborations in Germany, France, Eng-

land, and Japan. Total funding for the confinement

systems subprogram in FY 1 994 was $ 1 68 million

with 45 percent going to operation of the TFTR,
40 percent to operation of base toroidal facilities

(e.g., DIII-D and Alcator C-Mod), 1 1 percent to

TPX design activities, and 4 percent for advanced

toroidal facilities (i.e., the ATF stellarator). More

than half of the subprogram's budget is dedicated

to programs at the Princeton Plasma Physics Lab-

oratory. The subprogram's FY 1995 budget re-

quest was $150.5 million.

The Applied Plasma Physics and Technolo-

gy Subprogram supports research to improve un-

derstanding of fusion principles and to investigate

innovative techniques leading to improved plas-

ma confinement conditions. Responsibility for

this budget subprogram rests with the Applied

Plasma Physics and Technology Division. This

division oversees work on experimental plasma

research, fusion theory and computing, theoreti-

cal and experimental physics, and analysis and de-

^ Alex Friedman. I-awrence Livermore National Laboratory, personal communication, Aug. 1 1 , 1994; and C. Olson et al. "ICF Diverse

Strategies for IFE," paper presented at the International Atomic Energy Agency Technical Committee Meeting, Paris, Nov. 14-18, 1994.

•^ Some researchers have proposed an alternative path to the mainline ITER-DEMO tokamakbased development path for magnetic fusion.

See, e.g., Stephen O. Dean, "Fusion Power Development Pathways," yourna/ ofFusion Energy, vol. 12, 1994, pp. 415-420; and Stephen O.

Dean et al., "An Accelerated Fusion ?ov/txDe\t\opmtm?\an," Journal ofFusion Energy, vol. 10. 1991. pp. 197-206.

** The operating divisions were reorganized in 1 992 to reflect the growing concentration on ITER and to aggregate longer term issues in an

Advanced Physics and Technology Division covering materials, systems studies, alternative fusion concepts (including IFE), exploratory to-

roidal improvements, and theory. The budgetary subprograms remained unchanged, however
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sign supporting major devices. The program also

is responsible for developing diagnostics, plasma

heating and control concepts, and data necessary

to design and run major experiments. A major ini-

tiative of this subprogram in recent years has been

support ofdevelopment ofcomputer codes and ca-

pabilities for simulating plasma confinement

conditions on high-performance computers and

establishment of improved computer networks

linking major energy research centers and fusion

facilities in the United States and overseas. With

1990s program redirection, primary emphasis is

given to research activities in support ofITER and

TPX design.

This division also administers OFE's modest

program to support innovative nontoroidal con-

finement methods research as recommended by

FPAC and FEAC. Through a process of solicita-

tion of proposals, several researchers are given

grants on a three-year basis for small-scale, proof

of concept experiments for innovative tokamak

improvement concepts and unconventional toroi-

dal concepts. A total of $ 1.2 million per year was

allocated to this initiative. Not included in this

program are the funds used for work in alternative

toroidal concepts, such as the reversed field pinch,

and on physics issues that are complementary to

and supportive of work on the tokamak confine-

ment concept.

Funding for plasma physics activities in FY
1994 was $59 million with about 3 1 percent going

to plasma theory, 44 percent to support exper-

imental research, and 25 percent to MFE comput-

ing. Lawrence Livermore National Laboratory,

which operates a major fusion computer center,

received about 17 percent of total funding under

this program in FY 1994. The FY 1995 request

was $54.3 million.

The Technology and Development Subpro-

gram supports work on the design and technology

development for ITER; the development of

technologies needed for TPX, DIII-D, and other

fusion experiments; and studies of future fusion

systems. (Subprogram responsibilities are mainly

carried out under the ITER and Technology Divi-

sion.) Projects are organized in three technical

areas: ITER, plasma technologies, and fusion

technologies.

The ITER technical area includes funds for the

U.S. share ofITER design and development work,

except for the advanced materials, theory, and

diagnostics research activities funded under the

applied plasma physics and confinement systems

subprograms. Funds are used to pay for ITER

technology development tasks negotiated with the

ITER Director and approved by the ITER Coun-

cil. Total operating funds for ITER activities un-

der this program were $62.4 million in FY 1994

with an increase to $68.6 million requested forFY
1995.

The plasma technologies activities include de-

veloping technologies for forming, confining,

heating, and sustaining a reacting fusion plasma

such as magnet systems, heating systems, fueling

systems, and materials in the plasma environ-

ment. A major focus of these efforts has been di-

rected at development of reliable high-field

pulsed and steady-state superconducting magnet

systems for ITER and TPX. These efforts were

funded at $5.8 million in FY 1994, with a request

for $5.3 million for FY 1995

The fusion technologies activity supports re-

search that is important for TPX, ITER, and future

power reactors, including materials development

and long-term waste issues, safety and environ-

mental considerations, component reliability, tri-

tium fuel breeding and processing, and power

extraction. This area also has supported scoping

studies for a high-energy neutron irradiation test

facility, which is critical to the development of

low activation materials for future devices, and

cooperative work under ITER, the International

Atomic Energy Agency (IAEA), and U.S.-Japan

bilateral agreements on blanket engineering, and

Tritium Systems Test Assembly. Fusion system

studies activities support analytical, engineering,

and computational studies of fusion systems to

identify potential problem areas and to provide fu-

ture program direction. The FY 1994 funding for

various fusion technologies activities was about

$12 million. The FY 1995 request of about $15
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million accommodates an increase in funding for

advanced materials activities.

Total funding for the Development and

Technology Subprogram in FY 1994 was about

$80 million. Major funding recipients included

Argonne, Lawrence Livermore, Los Alamos,

Sandia, Pacific Northwest, and Oak Ridge Na-

tional Laboratories. DOE has requested $89 mil-

lion for this subprogram in FY 1995.

I The Defense ICF and IFE Programs

The ICF program is part of DOE's nuclear weap-

ons research and technology development activi-

ties under the Office of Defense Programs. ICF is

supported because of the ability to produce pure

thermonuclear bum in a laboratory environment

to study weapons physics and effects as an alterna-

tive to underground testing and to provide the re-

search base for longer term fusion energy

applications. The primary emphasis of the pro-

gram is on demonstrating ignition in a laboratory

microfiision device and developing both direct

and indirect driver technologies. Related work fo-

cused solely on energy aspects ofICF is supported

under the Office of Fusion Energy Applied Plas-

ma Physics and Technology Division. Following

significant accomplishments in target physics in

the late 1980s that supported the scientific feasi-

bility of ICF, the ICF program began to focus on

appropriate drivers primarily intended for defense

and ICF physics purposes and to proceed with the

design of the proposed NIF. In December 1993,

Energy Secretary Hazel O'Leary declassified por-

tions of the Defense Programs relevant to IFE.

Thus, results from the experiments with ignition

of ICF plasmas may be used for energy ap-

plications.

Research on systems to explore the develop-

ment ofIFE as a potential civilian energy source is

carried out as a separate subprogram of OFE. The

primary technology activity has been support for

the development of a heavy-ion driver and study

of inertial fusion energy targets. IFE subprogram

activities are closely coordinated with the Defense

ICF Programs. In fact, work on inertial fusion en-

ergy in OFE is often closely tied to projects sup-

ported by the Defense ICF Program. Work on ICF

physics, and target design benefits energy applica-

tions. Researchers from both programs maintain

close professional contact.

The Defense ICF Program was funded at $169

million in FY 1994 and at $176 million in FY
1995. Inertial fusion energy programs received $4

million in FY 1994—half the level of the

program's fiscal year 1993 budget—reflecting a

decision by DOE to defer consideration of

construction of the accelerator for the Induction

Linac Systems Experiment.

I Fusion Program Budgets

The FY 1995 DOE budget request sought $372.6

for the Magnetic Fusion Energy Program. The re-

quest supported U.S. direct and indirect activities

for ITER, TPX design and construction startup ac-

tivities, and continuing analysis of data from the

TFTR D-T experiments following shutdown in

FY 1994 to allow the test cell to be prepared for

TPX construction. The request also called for

hardware upgrades to DIII-D to support its capa-

bilities to address key issues in design and opera-

tion of ITER and next generation machines. In

addition, funding was sought for the base physics

program, including support ofITER, and tokamak

improvements, along with modest increases in

funds to support materials development for future

fusion devices (including preliminary work on de-

sign of a neutron source facility as an international

collaboration through IAEA coordination, much
like early phases of ITER project development).

Congress appropriated the full requested

$372.6 million for the Office of Fusion Energy ac-

tivities."*^ However, the conferees declined to ap-

^Confercnce Report on H.R. 4506, The FY 1994 Energy and Water Appropriations Act, H.Rpt. 103-533, S.Rpi. 103-291. 103d Cong., 2d

sess.. Aug. 3, 1 994. published in 1 40 Congressional Record H6888, Aug. 4, 1 994 (daily ed.) Subsequent general reductions In the DOE budget

have left $364,563 million for fusion program expenditures in FY 1994.
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prove construction spending for TPX, but did

allow DOE to continue with TPX engineering de-

sign andR&D ($42 million) and to purchase long-

lead-time superconducting materials (up to $2

million). The conferees directed DOE to use stan-

dard phased industrial contracts for TPX design

activities to provide for future construction ap-

proval, when and if authorized by Congress.

The conferees also provided $65 million for

continuation of additional D-T experiments in the

TFTR until such time as TPX construction is ap-

proved and TFTR activities are wound down.

Without these additional funds, TFTR was sched-

uled to be shutdown at the end ofFY 1 994 to make

funds available for TPX activities. Senate and

House members called for legislation explicitly

authorizing TPX construction. An additional $8

million was provided for operation of the PBX-M
tokamak facility at PPPL and $8.7 million was

provided for WE energy development activities to

allow progress on the ILSE heavy-ion driver. Ad-

ditionally, the conference report calls on the Presi-

dent's Council of Advisors on Science and

Technology (PCAST) to review the magnetic fu-

sion energy and inertial confinement fusion ener-

gy development programs and to report to

Congress on their future direction given the large

sums required for program expansion.^° PCAST
is expected to begin their review of the fusion pro-

gram early in 1 995 and to complete their recom-

mendations by June 1995, according to DOE. ^'

The FY 1995 budget provides adequately for

ITER activities and in that respect is in agreement

with FEAC, ITAC, congressional recommenda-

tions, and the DOE request. Delays in construc-

tion of TPX are not consistent with the schedules

recommended by the advisory panels and will

eventually add to its cost. (Preliminary estimates

of the cost of the one-year delay have not yet been

made public.) The budget increases restore some

funding for development of ILSE in the IFE pro-

gram but are still less than reviewers recommen-

dations.'^ TPX and ITER supporting research and

development activities continue to absorb most of

the rest of the fusion program budget given the

directives of the FY 1993 conference report (see

figure 2-7).

Overall the FY 1 995 budget is approximately at

the levels and priorities analyzed by PTAC for

magnetic fusion, but is less than the funding level

suggested for IFE. Appropriations levels and in-

tra-program allocations have continued to fall far

short of the recommendations of FPAC for both

programs. It is probably too early to determine

what effect, if any, the project delays and de-

creased funding of basic program components

may have on attainment of the ultimate goal ofde-

veloping a technically viable demonstration fu-

sion reactor by 2025.

To the extent that ITER and TPX become the

exclusive driving focus of the magnetic fusion

program, FEAC and FPAC hopes that recom-

mended budget increases would restore balance to

the program in support of basic physics, alterna-

tive concepts, and materials and technology de-

velopment have not been met.

ITER and TPX-related budget demands will

continue to create budget pressures on other pro-

gram elements. TFTR decommissioning ex-

penses will absorb much of the roll off from

shutting down TFTR operation for several years.

Over the next few years, DOE and the program

will need to obtain additional increments required

for TPX construction and operation, ITER final

design and siting activities, ITER construction,

and development of heavy-ion drivers. FPAC esti-

mated that these increments could increase the to-

50 Conference Report on H.R. 4506, al 1 40 Congressional Record H6942, Aug. 4, 1994 (daily ed.)

" "Curtis Warns New Congress. Tight Budget Will Harm Fusion ProgTam," Inside Energy with Federal Lands. Dec. 5, 1994, p. II.

52The status ofILSE is still uncertain. The Office ofEnergy Research has suggested that Lawrence Berkeley Laboratory scale back Oie ILSE

project and proceed with construction of the first third of the proposed project on a stretched out schedule and call it "ELISE." Roger Bangener,

Lawrence Berkeley Laboratory, personal communication, Nov. 17, 1994.
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FIGURE 2-7: U.S. Department of Energy Magnetic Fusion Program Budget,

FY 1995, by Activity
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FIGURE 2-8: Estimated Funding Levels for

Magnetic Fusion Energy Program for TPX,

ITER and 2025 DEMO, FY 1990-2001

(Sin millions as spent)

^1 ITER construction

I I
ITER R&D

TPX

W/A Base program

21 400

NOTE: This figure is based on internal Office of Fusion Energy planning

estimates and the funding levels shown are not reflected in FY 1 995

IXJdgel request documentation The increase in base program funding

in FY 1997-2001 reflects increased activity in support of TPX and ITER

and for a proposed fusion materials test facility

SOURCE Office of Technology Assessment. 1995, tjased on informa-

tion from the US Department of Energy

that ITER is not located in the United States, thus

avoiding a possible host country premium.^^

However, present budget plans calling for flat

budgets for discretionary programs would seem to

rule out any real increase in the fusion program

budget without a substantial justification for it and

a corresponding reduction in another program.

The fusion program would seem to have sever-

al options under a five-year flat-budget horizon. It

could try to meet direct funding needs forEDA ac-

tivities and a stretched out construction schedule

for TPX by cutting more deeply into base pro-

grams. How viable such an approach would prove

is questionable, since a significant portion of the

base program activities underwrite research pro-

grams that lend indirect support to ITER and TPX
projects or are complementary to them. Cutting

into the base program would make it even harder

to fund initiatives to expand consideration of

alternative nontokamak confinement concepts,

including inertial fusion energy and the develop-

ment of advanced materials and reactor technolo-

gies necessary for progress toward DEMO. Such a

funding scenario might also call into question the

rationale for proceeding with a major new domes-

tic tokamak and ITER while substantially weak-

ening the domestic base program and the research

and industrial infrastructure that is intended to

benefit from these activities.

As difficult as the problems for the fusion pro-

gram seem under a future flat-budget scenario,

proposals to cut energy research spending dramat-

ically, including fusion, may trigger further debate

about the appropriate role and direction for the fu-

sion program under lower budgets. Some mem-
bers of the fusion research community question

whether a low budget path would be warranted at

all, except perhaps to document the state of fusion

research for future generations or perhaps to allow

U.S. researchers to participate at some level in the

fusion research programs in Japan, Europe, and

Russia—assuming of course that those nations

elect to continue their efforts in the absence of an

active United States program. Others are not near-

ly so pessimistic, although they too would express

disappointment if the U.S. were not to participate

directly in the next "big step" fusion project.

Among this latter group, some see the possibility

^^ In discussions investigating issues related to ITER siting, representatives of the parties and observers have suggested that the host country

for ITER could be requested to pay an additional "premium" or contribution to ITER costs in recognition of the economic benefits that might

flow to the local economy from hosting such a large construction project and research facility. A precedent for such a premium is the arrange-

ment that led to the Joint European Torus (JET) facility being located at Culham. United Kingdom, where the British Government agreed to pay

more than its proportional share of the costs for this European fijsion program facility.
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of sustaining progress in fusion research by focus- ogy advances that would be necessary for fusion

ing on physics issues using existing smaller ma- power reactors. Eventually, however, progress

chines, increasing international collaboration, a toward development of a fusion powerplant will

modest effort in investigating alternative con- require a commitment to construction of very ex-

cepts, and concentrating on materials and technol- pensive new facilities.
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The

Tokamak
Physics

Experiment 3

In
the fiscal year 1993 budget request to Congress, the U.S.

Department of Energy (DOE) asked for $20 million for

"conceptual design and R&D" for a tokamak physics ex-

periment (TPX) "to address the physics of tokamak im-

provements."' This request was the culmination of an effort

started in 1991 by DOE, in the wake of the cancellation of the

Burning Plasma Experiment (BPX), to come up with a new ex-

perimental device to follow the completion of work on the Toka-

mak Fusion Test Reactor (TFTR). If completed, TPX would be

the first large experimental magnetic fusion device built and oper-

ated in the United States since TFTR operation began in 1982.

The principal focus ofTPX is to examine a range of physics and

engineering issues whose successful resolution could greatly re-

duce the cost and complexity of a commercial fusion powerplant

based on the tokamak concept.^ In addition, TPX is intended to

support design and operation of the International Thermonuclear

Experimental Reactor (ITER).

The principal features ofTPX are to be its ability to explore ad-

vanced operating regimes that could substantially improve toka-

mak powerplant performance, and to operate at near steady-state

conditions with a design plasma pulse length of 1,000 seconds.^

TPX is to be built at the Princeton Plasma Physics Laboratory in

the area currently occupied by TFTR. The most recent estimate of

' U.S. Depanment ofEnergy, FY1993 CongressionalBudget Request. DOE/CR0006
(Washington. DC: January 1992), vol. 2, p. 390.

2 U.S. Department of Energy, Tokamak Physics Experiment, UCRL-TB-1 14199

(Washington. DC: March 1993). 149
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total project cost—construction plus associated

operations during construction—is $694 mil-

lion.'' If TPX construction starts by the end of

1995, completion is expected in 2001 . Once com-

pleted, operating costs are expected to be $150

million per year for the project 's 1 0-year lifetime.^

This chapter presents an analysis of the TPX
project. The chapter starts with a description of the

process leading up to the TPX decision. Next, a

description of the machine is given including its

scientific and technical goals. Several of the issues

about TPX emerge from this analysis.

HISTORY OF THE TPX DECISION

The roots ofTPX lie in the 1990 report of the Fu-

sion Policy Advisory Committee (FPAC) to

DOE.^ That report set forth a series ofrecommen-

dations to guide the future of the U.S. fusion ener-

gy program. The committee recommended that

the United States "commit to fusion as a potential

energy source," that the program should be di-

rected toward energy production, and that it

should set as a specific goal the construction of a

demonstration powerplant (DEMO) by 2025.'

The committee also recommended that to achieve

these goals, DOE needed to start four new facili-

ties in the 1990s including: a burning plasma

experiment, ITER, a steady-state advanced toka-

mak, and a neutron source for materials develop-

ment. These facilities would be necessary to

investigate a series of important scientific and

technical issues that needed resolution if magnetic

fusion energy was to become a reality.

At the time of the FPAC report, DOE was pro-

ceeding with conceptual design of BPX and was a

partner with Japan, the European Union, and Rus-

sia in the conceptual design activity ofITER. BPX
was to be a moderately sized tokamak with very

high magnetic fields. It was to be capable of

achieving ignition (reaching the point where the

fusion reaction becomes self-sustaining) for the

purpose of investigating the properties of burning

(self-heated) plasmas,^ particularly behavior of a

plasma dominated by alpha particle heating.^

Such heating is expected to be the principal source

of heating in a deuterium and tritium (D-T) fusion

plasma once ignition is achieved. These results

were expected to provide "valuable" input to

ITER and ultimately, along with ITER, to be es-

sential to reaching a DEMO by 2025. While BPX
was expected to achieve a large net energy gain, it

was not being designed for steady-state operation.

That task was to be left to other, unspecified

experiments, although the FPAC report did rec-

* This cost estimate was made prior to DOE's submission of its flscal year 1 995 budget request. Since Congress did not grant approval for

DOE to begin construction of TPX in fiscal year 1995, the cost estimate will probably increase.

5 U.S. Department of Energy, FY1995 Congressional Budget Request: Project Data Sheets. DOE/CR-0026 (Washington, DC: Febniaiy

1994). vol.2., p. 90.

* U.S. Department of Energy, Final Report. Fusion PolicyAdvisory Committee (FPAC). DOBS-008 1 (Washington, DC: September 1 990).

' Ibid., p. 3.

* U.S. Department of Energy, FY1988 Congressional Budget Request. DOBMA-0274 (Washington. DC: January 1 987), vol. 2, p. 327.

^ One of the products of the fusion reaction between deuterium and tritium is the helium-4 nucleus, an alpha particle. These alpha particles,

in turn, possess energy from the fusion reaction. The alpha particles are also subject to confmement by the external magnetic field, although they

eventually diffuse out of the fusion plasma. While confined, the alpha panicles can give up their energy by collisions with the deuterium and

tritium in the plasma, helping to heal these ions to the point where they will undergo fusion reactions. Eventually, there will be sufficient healing

in this manner to sustain the fusion reaction and ignition will be reached. There is speculation that the preseiKe of large quantities of alpha

particles may cause instabilities to appear in the plasma leading to excessive energy loss. Since no fusion plasma has reached ignition yet. inves-

tigation of such alpha panicle instabilities has not been possible. Observations on TFTR where substantial fusion power has been produced,

however, have indicated that such instabilities do not occur.
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Superconducting

solenoid assembly

t
Vacuum pump duct

Cryostat

Major TPX components.

ommend the construction of a steady-state toka-

mak. '"

In 1991, however, it became clear that BPX
would not be built. The estimated cost of the facil-

ity had reached $1.4 billion and the Secretary of

Energy Advisory Board (SEAB) Task Force on

Energy Research Priorities recommended that

DOE not proceed with BPX but concentrate on

ITER. '
' Secretary of Energy Watkins ordered the

cancellation of the project. Without the operation

of a BPX, it became necessary to transfer its areas

of investigation to ITER. In other words, ITER
would have to be a test bed for examining the

physics of burning plasmas in addition to its other

missions. It appeared that the demise of BPX
meant an extension in the physics operating phase

of ITER.

In addition, the added responsibilities would

increase the overall project risk. Since ITER'S

principal function was to be an engineering test fa-

'" A number of proposals for steady-state tokamaks had been put forward by different researchers. See for example. General Atomics and

Lawrence Livermore National laboratory, 'Technology and Physics in the Tokamak Program: The Need for an Integrated, Steady-StateR&D
Tokamak Experiment," GA-A 1 9305. UCID-21404. May 1988.

'

' Ronald C. Davidson, memorandum to John Sheffield. Oct 30, 1991

.
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cility, it depended on most if not all of the physics

being resolved prior to its operations. If there were

substantial, unexpected problems with burning

plasma stability—most likely as a result of the

presence and actions of the alpha particles created

by the D-T fusion reactions, a considerable delay

in investigating the engineering issues of a fusion

reactor would result. Nevertheless, the decision to

cancel BPX plus the likelihood that no other ITER
partner would build a burning plasma facihty,

made it necessary that ITER perform that role.

Also contained in the Task Force report was the

suggestion that DOE look for a "less costly fol-

low-on device" once TFTR concluded its experi-

ments. '^ This charge was passed on to the Fusion

Energy Advisory Committee. The committee ac-

cepted the Task Force recommendation to termi-

nate the BPX program, and recommended a new
experimental facility to follow TFTR. The recom-

mendations of the two advisory groups focused on

a device costing "in the $500 million class" that

would "investigate improvements in the tokamak

concept," support the ITER project, and maintain

the scientific momentum of the U.S. program.'^

The SEAS report specifically requested that the

new device investigate improvements "that could

suggest new operating modes for ITER. . .
."''*

One of the major concerns ofDOE at the time was

that when TFTR finished its work in the

mid 1990s, there would be a decade at least in

which there would be no major facility for U.S. fu-

sion researchers to have access. ITER is not sched-

uled for completion until 2005 at the earliest.

Upon receiving the recommendations, DOE
began to plan for the new machine. It set up a Na-

tional Task Force on Post-TFTR Initiatives to de-

velop a set of the most promising design options

for more detailed study and to identify the pre-

ferred design options. The New Initiatives Task

Force was asked to solicit a broad range of input

fi-om the fusion research conmiunity, including

forming groups from the advocates of the various

options. The Task Force was asked to provide

DOE with guidance on the critical physics and

technology issues that could be investigated by
this new machine. While the Task Force was given

considerable scientific and engineering latitude,

the constraint that the construction cost of any

new facility should be in the $500-million range

was firm.

The Task Force finished its work in March
1992. '5 It recommended that the new facility be a

long-pulse tokamak capable of investigating ad-

vanced operating regimes. It defined a long pulse

as that required to ensure conditions within the

plasma had reached a steady state, and that all

equipment—power supplies, particle exhaust,

etc.—would have to operate in a steady-state

mode. In essence, this facility would fulfill the

third ofthe four facilities recommended by FPAC,
a steady-state advanced tokamak (SSAT). The
Task Force recommended that the new facility

limit most of its operations to deuterium plasmas,

since providing the facility with the capability of

extensive D-T operation at high energy gain

would force the costs to go well beyond the

$500-million limit. Finally, in a follow-on report

in May 1 992, the Task Force recommended super-

conducting magnets for the machine. All of this

'2 Ibid.

"Ibid.

'•Charles H. Townes, lener to Secretary James D. Watkins. Oct. 20, 1992.

" J. Sheffield et al.. "Report of the New Initiatives Task Force," Mar. 10. 1992.
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could be accomplished, according to the Task

Force, within the $500-million total project cost,

limit. '^ The recommendation was accepted by

DOE and design has proceeded. The TPX propos-

al at an estimated construction cost of $597 mil-

lion (in as spent dollars) was endorsed by the

SEAB Task Force.

DESCRIPTION OF TPX

I Scientific Features

The New Initiatives Task Force report identified

the class of initiatives it reviewed as TPX. That

name has now been adopted for the SSAT recom-

mended by the Task Force. The mission ofTPX is

to "develop the scientific basis for an economical,

more compact, and continuously operating toka-

mak fusion reactor."" Its principal feature will be

its ability to operate at near steady-state condi-

tions. TPX is being designed to achieve plasma

pulse lengths of 1 ,000 seconds. This time is suffi-

cient to ensure that the plasma has come to a

steady-state equilibrium, both internally and with

the surrounding vacuum vessel. To achieve this

pulse length, a plasma current driven by the plas-

ma itself—the "bootstrap" current—must be gen-

erated. In addition, current drive is to be assisted

by the external heating mechanism. The bootstrap

current, however, will make up about 70 to 90 per-

cent of the total plasma current. While bootstrap

current fractions in this range have been generated

in some existing tokamaks, none of the experi-

ments lasted long enough to reach a condition of

steady-state equilibrium, which is one ofthe goals

of TPX.

TPX will also attempt to operate in an advanced

tokamak regime. This regime can be characterized

by parameters that measure the potential power

density of the fusion plasma if operated with deu-

terium and tritium, and the efficiency of the con-

finement system.'^ Higher values of the potential

power density permit a tokamak operating with

deuterium and tritium and generating a given

amount of fusio.i power to be smaller and/or re-

quire a lower magnetic field, and, therefore, to be

less costly. Higher confinement efficiency is also

important because it allows the device to be small-

er and/or operate with a lower magnetic field

while confining the energy from the fusion reac-

tions sufficiently long to produce significant ener-

gy gain.

TPX is being designed to operate in a regime,

defined by these two parameters, well beyond that

of largest existing machines—^JET and JT-60U

(upgrade)—and greater than that assumed in the

ITER design. Existing tokamaks with configura-

tions closer to that proposed for TPX (most nota-

bly the DIII-D device at General Atomics) have

achieved values of potential power density and

confinement efficiency near that planned for TPX
but not under steady-state conditions. Figure 3-1

shows the goals for TPX, their relationship to the

other three machines and representative data

points from the DIII-D device. The quantities on

the two axes have no dimensions and are propor-

tional to the parameter beta. As one moves up the

'*The original charge to ihe Task Force (Davidson, op. cit., footnote 1 1 ) specified that the new device should be "in die $500 million" range.

Although no indication was given in the memorandum about the reference point for those dollars, a September 1 992 report by the Fusion Ener-

gy Advisory Committee on Program Strategy for U.S. Magnetic Fusion Energy Research stated that the amount was in "as-spent" dollars. The

Task Force in its March 1 992 report on the SSAT, estimated the cost of the machine at $429 million in fiscal year 1 992 dollars. In its fiscal year

1 993 budget submission to Congress. DOE gave a cost estimates of $597 million for total facility cost (actual construction cost) and $694 mil-

lion for total project cost. These figures are in as spent dollars as calculated using DOE construction cost escalation rates. That is, this number is

the sum of the dollar amounts in the years the money is actually spent Taking the Task Force estimate and projecting it forward using the same

rates yields a figure of about $540 million. Therefore, the original cost estimate was reasonably close—within 10 percent—to that deteraiined

after substantially more engineering design.

'

' The scientific features ofTPX are described in detail in Princeton Plasma Physics Laboratory, "TPX: A National Facility for Steady-State

Advanced Tokamak Research." briefmg paper prepared for OTA, July 13, 1994; and see footnote 29.

" Both of the potential power density and confmement efficiency are characterized by a parameter called beta, which is the ratio ofpressure

exerted by the hot plasma to the pressure exerted by the external magnetic field.
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FIGURE 3-1
: Comparison of TPX Operating

- Regime to Other Tokamaks

g 0.03-
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Potential power density

SOURCE: Office of Technology Assessment, 1995.

vertical scale at a given point on the horizontal

axis, the magnetic field and/or machine size re-

quired to achieve a given fusion power gain de-

crease. Moving in the horizontal direction at a

given point on the vertical scale allows a machine

to produce a given amount of fusion power at a re-

duced magnetic field and/or size. In either case,

the cost per unit of fusion power would decrease

because of the importance of the magnetic field

size to machine cost. The parameters selected for

TPX are those that, if achieved, could consider-

ably reduce the cost ofan eventual tokamak fusion

powerplant.

While the TPX design values have been

reached on other experimental devices, they have

not been matched at steady-state conditions. In-

deed, in cases where similar values ofbeta—about

5 to 6 percent—have been reached, the plasma has

proved unstable after a few seconds. A key goal of

TPX is to investigate the physics necessary to

eliminate this instability and allow the parameters

to be held continuously as will be required in a to-

kamak fusion power reactor. Theoretical predic-

tions show that these instabilities can be

controlled by adjusting the shape of the main toka-

mak current. Such changes will be made on TPX
with the external heating mechanisms (see be-

low). Machines where the instability has been ob-

served do not yet have as much flexibility for

changing plasma current shape as is planned for

TPX.

Reaching the parameters planned for TPX re-

quires the ability to form the cross-section of the

plasma into a shape resembling the letter D. This

change has been shown to improve both confine-

ment efficiency and potential power density. In

short, such shaping allows a tokamak plasma to

operate at a higher beta value than if it had a circu-

lar cross-section. Figure 3-2 shows cross-sections

of various tokamak plasmas now in operation

comparted to that proposed for TPX. Note the D-
shapes for DIII-D and TPX compared to the circu-

lar cross section for TFTR. There are two
parameters that characterize the plasma cross-sec-

tion: elongation (referring to the stretching of the

plasma) and triangularity (referring to the approx-

imate triangular shape). A circular plasma cross-

section has an elongation of 1 and a triangularity

of 0. TPX is being designed to have an elongation

of 2 and a triangularity of 0.8. These parameters

are similar to those on the DIII-D device.

TPX will have three heating options. The plas-

ma can be heated, by injecting energetic beams of

neutral particles—called neutral beam injection

heating—as is now done on TFTR, or it can be

heated by pumping electromagnetic power into

the plasma. If the frequency of the electromagnet-

ic power resonates with a characteristic frequency

of the ions in the plasma, heating can take place.

Two such frequencies are particularly useful.

These methods are called ion cyclotron radiofre-

quency heating and lower hybrid current drive

heating. External heating will also contribute to

the steady-state current in the plasma and to shap-

ing the plasma current for stability purposes as

discussed above. As with the other characteristics

discussed above, these heating methods have been

applied to other tokamaks with success. Operating
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Diagram of General Atomics Dlll-D Tokamak s/iow/ng major components.

these heating methods in a steady-state environ-

ment, however, remains to be investigated."

TPX will operate with deuterium to form the

plasma since it is more desirable than hydrogen

for achieving advanced operating conditions.^*'

The use of deuterium, however, will produce fu-

sion reactions and a significant quantity of neu-

trons (although considerably fewer than would

result if deuterium and tritium were used). The

presence ofneutrons will require remote handling

and shielding that would not be necessary if only

hydrogen were being used. To achieve the perfor-

mance sought for TPX with hydrogen, however,

would require a much larger machine and neutral

beam system than with deuterium alone. The net

result of these two competing cost factors is a less

costly machine with deuterium.

" It should be noted that current reactor design studies conclude that neutral beam heating and lower hybrid cuneni drive are not likely to be

practical for fusion poweiplants.

"^ Robert Goldston, Princeton Plasma Physics Laboratory, personal communication, July 13, 1994.
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FIGURE 3-2: Comparison of Plasma Cross-Sections of Selected Large Tokamaks

> Major radius

Dlll-D = General Atomics. USA;

JET = Joint European Torus. European Cofumunily, Culham Laboratory, UK;
JT-60U = JT-60 Upgrade. Japanese Atomic Energy Research Institute. Japan;

TFTR = Tokamak Fusion Test Reactor. Princeton Plasma Physics Laboratory. USA,
TPX = Tokannak Plasnua Experiment, Princeton Plasma Physics Laboratory. USA

SOURCE: Office o( Technology Assessment, 1995, based on a figure provided by David Overskei, General Atomics

I Technological Features

There are several important technology issues that

will be investigated on TPX. 2' First. TPX will be

a fully superconducting tokamak. That is, all of

the external magnet systems will be supercon-

ducting. While other tokamaks have had super-

conducting magnets, they have been confined to

the main toroidal (donut-shaped) fields. The other

major magnet system, called the poloidal field

system, which is responsible for inducing the ini-

tial plasma current and shaping the plasma cross-

section, has not been superconducting on any

previous tokamak. The second feature will be the

requirement that the superconducting magnets be

capable of running essentially steady state. Be-

cause TPX will be operating with current pulses

1,000 seconds or longer, the toriodal magnetic

field must be on continuously. Previous supercon-

ducting tokamaks have only had plasma pulse

lerigths of up to 60 seconds. It should be noted,

however, that the superconducting toroidal field

coils of the Tore Supra tokamak (a large tokamak

^' For a discussion of the lechnological features, see Sheffield el al.. op. cit., footnote 15.
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operating in France) have been kept on for eight to

10 hours at a time.

Full-power operation of TPX is now projected

to be about 200,000 seconds (55 hours) per year.

While a small fraction ofthe total number ofhours

in a year, this period is considerably greater than

current tokamaks. The limiting factor will be the

degree of human access required for maintenance

in the region outside the vacuum vessel. Because

the vessel will become radioactive as a result of

being struck by neutrons from the plasma, such

access will require that the flux ofneutrons be kept

below a certain level, hence a limitation on the

number of hours the machine can operate. This

feature will be discussed more completely below.

Not all ofTPX experimental runs would be at the

full 1 ,000-second pulse. Rather, runs with pulse

lengths on the order of 100 to 200 seconds would

be made testing various operating conditions.

Only for those conditions that appear to be partic-

ularly interesting in terms of the TPX goals would

1 ,000-second or longer pulses be operated. Final-

ly, the machine will be designed to operate for

500,000 seconds (about 140 hours) per year at re-

duced power. It is expected that these conditions

will be used during startup of the machine.

Another critical area of investigation for TPX
will be the divertor. Interaction between the plas-

ma and the wall of the surrounding vacuum vessel

takes place at the divertor. In any tokamak plasma,

energy eventually escapes through the loss of the

energetic particles making up the plasma and by

radiation. The divertor is designed to capture and

cool these escaping particles. The charged par-

ticles are also neutralized at the divertor and the

resultant gas is exhausted from the vacuum cham-

ber. Because the heat and particle load leaving a

typical fusion reactor plasma will be very large,

design of a divertor that can withstand such a load

is critical. It is one of the factors that will deter-

mine the size of the tokamak. The higher the heat

load that can be handled by a given divertor, the

smaller the entire machine can be for a given pow-

er output. TPX is being designed to test different

configurations. The TPX divertor system will be

completely replaceable using remote handling

technology. The divertor design is being made as

flexible as possible. Finally, the steady-state na-

ture of TPX is critical to investigating the steady-

state behavior of various divertor arrangements.

Remote handling is another technological area

that will be investigated on TPX. As described

above, there will be significant numbers of neu-

trons formed during TPX operations. It will be

necessary, therefore, to be able to make changes

within the machine remotely using robotics. Since

such handling will also be necessary on any fusion

power reactor, the ability to test and develop these

remote handling capabilities is a key feature of

TPX. The radiation environment inside the ma-

chine will be kept low enough, however, to allow

limited human access. The vacuum vessel, and

many of its internal components, will be

constructed of a material that produces a low

quantity of radioactive byproducts when sub-

jected to the flux of neutrons. Such materials are

called low-activation materials. It is also possible

that TPX can be a test faciUty for exposing differ-

ent kinds of low-activation materials to a steady-

state tokamak environment. Similarly, shielding

in the wall of the vacuum vessel surrounding the

plasma will be necessary to keep neutrons from

the superconducting magnets. If neutrons reach

the magnets in sufficient numbers, the resultant

heating would cause them to heat up and lose their

superconductivity. Testing shielding technologies

will be useful for eventual fusion power reactors.

ISSUES

I Relation to Existing Tokamaks

TPX is being designed as a national facility.^^ The

design team is made up of members from various

universities, other national laboratories, and rep-

resentatives of industry. Once completed, TPX
operations will be guided by an oversight council

^^ U.S. Departmeni of Energy, op. cii., footnote 2.
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with similar representation. Experiments will be

performed by researchers from participating insti-

tutions throughout the nation under the guidance

of this council. TPX will be integrated into the na-

tional information infrastructure so that research-

ers can perform experiments from their home
institution. This situation is being created in order

to facilitate one of the principal functions of

TPX—that it be a centerpiece in maintaining a

strong national research capability in fusion sci-

ence and engineering.

The New Initiatives Task Force made an as-

sessment of several existing tokamaks to see if the

goals of TPX could be met on one of them.^^

There are two other large, superconducting toka-

maks in existence, the Tore Supra in France and

the T- 15 in Russia. Both devices have supercon-

ducting toroidal coils like TPX, but neither have

superconducting p>oloidal coils. The Tore Supra

appears to have the potential for long-pulse (about

600 second) operation. Both, however, have fu-

sion plasmas with circular cross-sections and,

therefore, are incapable ofachieving the advanced

operating parameters designed for TPX. The DIII-

D device at General Atomics in San Diego has the

necessary plasma shaping capability to test the ad-

vanced features and create the high bootstrap cur-

rent fractions that are features of TPX. The

Dni-D, however, cannot maintain the long pulses

because its current magnet power supply configu-

ration and plasma heating supplies are incapable

of operation for the long periods needed for the

1 ,000-second pulses. Also, the Dlll-D device can-

not accommodate the large divertors plaiuied for

TPX without a significant reduction in plasma

size.

The remaining large tokamaks are JET,

JT-60U, and TFTR. None of these machines oper-

ates with superconducting magnets. Further, both

JET and TFTR are committed for investigation of

D-T plasma operation for the rest of their opera-

tional life. While capable ofoperating in advanced

modes, as seen in figure 3- 1 , JT-60U will not be

able to match the planned operating conditions of

TPX, nor of sustaining very long pulses. Based on

the capability of its magnet system, pulses of 45

seconds are about as long as could be expected on

that machine. The Japanese have also carried out a

conceptual design of a superconducting machine

called the JT-60 Super Upgrade.^^ It would have

many of the features planned for TPX and would

be larger and more powerful. Construction has not

been approved, however, and its fate may depend

on funding resources in Japan and whether TPX is

built. In any case, the JT-60 Super Upgrade is seen

as possible by Japanese research funding authori-

ties only if ITER is not sited in Japan.

Finally, none of the current machines can

match the planned, high-duty cycle ofTPX. A key

parameter in determining duty cycle is the annual

flux of neutrons produced by fusion reactions of

the deuterium used for TPX plasma. These neu-

trons will impinge on the inner wall ofthe vacuum

vessel and on the divertor resulting in a steady

buildup ofradioactive material in these sU^ctures.

In addition, neutrons that escape the ports in the

vacuum vessel will activate structures outside the

vessel. To keep the activation levels of such mate-

rial below that which can be handled without cost-

ly procedures puts a upper limit on the neutron

flux that can strike these smictures. Also, DOE's

site boundary dose limits (30 times lower than

background) must be observed. TPX is being de-

signed to accept an annual neutron flux of 6x 1
0^'

neutrons. The other machines are limited to neu-

^ Sheffield el al.. op. cit.. foooiote I S. ch. 3.

^* H. Ninomiya el al.. "Conceptual Design of JT-60 Super Upgrade," paper presented al the I Sih International Conference on Plasma Phys-

ics and Controlled Nuclear Fusion Research. Seville. Spain, Sept. 26 - Oct. 1 , 1994.
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The JT-60U tokamak in Japan.

tron fluxes 10 to 100 times less than TPX design

because of their structural materials. Table 3-1

summarizes the principal parameters of the toka-

maks discussed in this section compared to

TPX.25

I Relation to ITER

The FPAC report included both an engineering

test reactor and a steady-state advanced tokamak

among its recommended facilities. Much of the

conceptual design activity (CDA) work on ITER
was complete before the TPX initiative began.

however, and the final report of the CDA was

vague about whether a TPX-like machine would

be operative in time to provide ITER with any de-

sign or operational guidance.^^ Indeed, it was as-

sumed at the time that a burning plasma facility

would be the one constructed. The ITER CDA re-

port did define physics and technology R&D that

would be needed to "validate the scientific and

technical basis and assumptions" for the ITER de-

sign.^^ Included were several of the areas that are

planned to be investigated by TPX such as long-

pulse operation, improved divertor performance.

^ Sheffield et al., op. cit., footnote 15. ch. 3; and Princeton Plasma Physics Laboratory, op. cit., footnote 17.

^ International Atomic Energy Agency. ITER Conceptual Design Activities: Final Report, ITER I>)ctunentation Series. No. 1 6 (Vienna.

Austria; 1991).

"Ibid., p. 14.
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TABLE 3-1: Tokamak Comparison Table

Parameter TPX
TORE
SUPRA T-15 DItl-D

KEY:

JET = Joint European Torus

MA = mega-amperes

ns/yr = neutrons per year

T = tesia

TPX = Tokamak Physics Experiment

SOURCE J Stieffield et al.. "Report of ttie New Initiatives Task Force," Mar 10. 1992

JT-60U JET

Major radius (meters)
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Currently, ITER is being designed fairly conser-

vatively in terms of the confinement efficiency

and potential power density parameters. From fig-

ure 3-1 above, it lies considerably below the de-

sign variables for TPX. Originally, ITER was to

be configured to operate in a regime closer to that

of TPX. These parameters were changed because

such operation would have entailed more risk for

ITER, since the fusion power produced would

have taxed the limits of the materials used for the

vacuum vessel. While TPX proposal did not spark

these changes, results from TPX related to the ad-

vanced operating regimes, as discussed below,

would be useful for ITER.

The ITER design group recently indicated its

desire to maintain the flexibility ofperformance in

steady-state advanced tokamak regimes in the lat-

er phases of its operation to permit study of ad-

vanced operating regimes in ITER. Significant

upgrades to auxiliary systems may be required for

these tests, but it appears that ITER could ulti-

mately approach TPX conditions in a D-T plasma

operating at high energy gain. A major question is

the cost involved. To build in the flexibility so that

ITER could fully explore this advanced, steady-

state regime may be very expensive. Recent work

has shown that while ITER is being designed for

lower elongation and triangularity (see figure 3-
1

)

than TPX, calculations indicate that values ap-

proaching those ofTPX can be attained in ITER at

reduced plasma current.^*' At this time, the ITER

design team seems intent on preserving this capa-

bility. The ITER interim design, expected in June

1995, should allow a better assessment of whether

this is indeed the case.

Achieving the ideal operating conditions will

require optimizing several parameters. Whether

TPX, with its ability to shape the plasma cross-

section to a greater degree than ITER, is more suc-

cessful than ITER at reaching these conditions

remains to be determined by experiment. Results

from TPX in this context should be valuable for

ITER.

In addition, in many of the technology areas

—

such as superconducting magnets and remote han-

dling and shielding—ITER will have to be

operating at least on par with TPX if not in

advance of it, since ITER demands will be sub-

stantially greater due to its D-T operation. Exper-

imental results on TPX, if they precede ITER

operation by a sufficient period, could be of value.

Unless they can be tested in ITER, there will

likely be considerable uncertainty about integrat-

ing TPX results with those from ITER in design-

ing and building DEMO. There is no question that

successful achievement ofmany of the goals to be

investigated by TPX—steady-state operation, su-

perconducting magnets, remote handling, and ad-

vanced divertor design in particular—will be

necessary if a tokamak-based fusion power reac-

tor is to become a reality. As discussed above,

these areas can be incorporated in ITER from the

start or be integrated into it after testing elsewhere,

preferably on TPX. Integration of advanced toka-

mak operations results into ITER, however, may

be more limited and require significant upgrades.

Since successful demonstration of these opera-

tions can have significant consequences for the

economics of a fusion power reactor using the to-

kamak concept, it will be important to build them

into the DEMO design. Indeed, if operation in the

advanced regimes has not been demonstrated, the

economics of a tokamak fusion powerplant may

be not be attractive enough to be accepted by the

market. Demonstrating advanced operations may

be the most important contribution of TPX. TPX,

therefore, is designed to be upgradeable for opera-

tion with deuterium and tritium. Doing so, how-

ever, would eventually add to the cost of TPX.

Such expenditures may prove beneficial since

D-T operation in TPX could complement D-T ex-

periments in ITER and provide important data for

^ W. Nevins et al., "ITER Steady-State Operation and Advanced Scenarios," IAEA-CN-60/E-P-5, paper presented at the 1 Sth International

Conference on Plasma Physics and Controlled Nuclear Fusion. Seville. Spain, Sept. 26-Oct. 1, 1994.
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The Dlll-D Tokomak at General Atomics in San Diego.

DEMO. It is likely that DEMO will be designed

rather conservatively because of the potentially

high cost of that machine. To the degree that ad-

vanced operation has not been tested in a D-T,

steady-state device such as ITER, the risk of in-

corporating that feature into DEMO may be too

great.

I Stand-Alone Machine

Supporters ofTPX argue that the machine's value

is not dependent on the ITER even though many

of the scientific and technical issues that TPX will

investigate are important for ITER. They say that

some of the results from TPX will be useful re-

gardless of the path fusion power development

takes. In particular, operation of superconducting

magnets and remote handling will be necessary on

any magnetic fusion reactor. In addition, there will

be need for a divertor or similar device to remove

heat and particles from a burning plasma. The re-

sults of physics investigations on steady-state and

advanced operations can also be useful to a variety

of other magnetically confined concepts since

they, too, will have to operate continuously and

will be concerned with some of the same issues

about power density and confinement efficiency

gain. Much of the steady-state and advanced op-

eration issues to be investigated by TPX, how-

ever, are unique to the tokamak concept. For that

reason, the results of the advanced operation ex-

periments may be essential in evaluating the toka-

mak against alternative concepts should the latter

fusion program be redirected toward more effort

on such concepts.

Another important function of TPX, as de-

scribed above, is to serve as a national facility.

Without such a machine, there does not seem any

prospect for a new large, magnetic fusion exper-

imental facility in the United States in the next

several years afterTFTR shuts down. Several oth-

er U.S. tokamaks would remain in operation,

however, the largest ofwhich is the DIII-D facility

at General Atomics in San Diego. While possess-

ing many of the features of TPX, DIII-D is not

now capable of steady-state operation for the rea-

sons described above. In addition, it is not now a

national facility in the sense that TPX is intended

to be. Access to DIII-D by researchers outside of

General Atomics, however, has been quite good.

Another possible scenario for the magnetic fu-

sion energy program is that ITER is indefinitely

postponed, but no other alternative concept

emerges to challenge the tokamak.^' In that case,

TPX could be ofeven more value than currently is

the case. As previously stated, the physics and

technology it is investigating are fundamental for

the development of any tokamak-based fusion

power reactor. It also seems clear that while TPX
will expand the state of knowledge about ad-

vanced tokamak operation, successful steady-

state operation in that regime is by no means

certain. Particular issues that need resolution con-

cern how steady-state operation affects density

and current profile-shaping for generating the

bootstrap current and attaining higher values of

potential power density and confinement efficien-

cy. Similarly, there is still much R&D to be done

to come up with a divertor that can operate reliably

^
' For one discussion of difTerent timing and mix of major tokamak facilities leading to a demonstration powerplant, see Stephen O. Oean,

Fusion Power I>evelopment Pathways." Vourna/ ofFusion Energy, vol. 12. No. 4. 1993, pp. 415-420.
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FIGURE 3-3: Estimated TPX Construction Funding Schedule

1996 1997

Fiscal year

SOURCE: Office of Technology Assessment. 1995.

under steady-state conditions. If TPX is built and

these important physics and engineering prob-

lems are solved, the possibility of developing a

successful tokamak-based fusion power reactor

would be significantly higher.

I Cost

As proposed in the DOE fiscal year 1995 budget

request to Congress, the total project cost estimate

of TPX is $694 million to completion. This esti-

mate includes $597 million for actual construc-

tion and $97 million for associated research

during the constnicTrdiTperiod and other related

costs. These costs are all in as spent dollars. The

cost profile as envisioned in the fiscal year 1995

request is given in figure 3-3. This plan called for

$66.9 million in fiscal year 1995. Congress, how-

ever, appropriated $42 million and did not grant

approval to start construction. At this time, the fis-

cal year 1 996 budget request is uncertain. In addi-

tion, the spending profile will also change, but,

assuming project construction is approved, the

annual amounts needed are not likely to decline

from those shown. Currently, DOE is projecting

annual operating costs of $150 million (in fiscal

year 2000 dollars) for the 10-year life of the

facility.

The budget requirements for TPX construction

when combined with DOE commitments to the

ITER program, even before its construction,

would result in a large increase in the total MFE
budget unless the base program is greatly reduced.

While some reduction can be expected as TFTR
operations are phased out, it is not likely to be suf-

ficient to keep the total budget requirements from

growing sharply. At the same time, there have

been calls to reduce the magnetic fusion energy

budget by as much as 50 percent. It is clear, there-

fore, that gaining approval to begin TPX construc-

tion is likely to be difficult. Given the Japanese

interest in a machine with similar characteris-

tics—the JT-60 Super Upgrade—it may be desir-

able to explore the possibility of making TPX an

international venture just as the ITER project, or

otherwise integrating it more fully into the in-

ternational fusion energy effort.
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Alternate

Concepts for

Fusion

Energy 4

Over the past several decades, the tokamak has emerged as

the most scientifically successful fusion energy concept,

and is emphasized in U.S. and world programs. There

are, however, a number of alternate concepts (i.e., nonto-

kamak) for fusion energy for which the knowledge base is more

limited (see table 4-
1 ). Some of these may have potentially attrac-

tive characteristics. In the past several years, alternate concepts

have received a declining fraction of the federal fusion energy

program budget, leading to the current state in which nearly all

emphasis is placed on the tokamak. This chapter addresses the

following questions regarding alternate concepts:

What is the rationale for pursuing alternate concepts as part of

a fusion energy program?

What is the current status ofknowledge for alternate concepts?

What activities are involved in pursuing an alternate concept?

What is the Department of Energy's (DOE's)

current program for alternate concepts?

REASONS TO PURSUE ALTERNATE
FUSION CONCEPTS
There is widespread agreement that examination of alternate fu-

sion confinement concepts is an important component of a fusion

energy program. The Office of Technology Assessment's 1 987

report found that "the characteristics, advantages, and disadvan-

tages of various confinement concepts need further study"' for

' U.S. Congress, Office of Technology Assessment, Siarpower: The U.S. and the In-

ternaiional Quest for Fusion Energy. OTA-E-336 (Washington, DC: U.S. Govemmenl

Printing OfTice. October 1987), p. 1 1.

165



686

66 1 The Fusion Energy Program: The Role of TPX and Alternate Concepts

TABLE 4-1: Fusion Concepts

Low density magnetic confinement

Tokamak

Field reversed configuration

Spheromak

Spherical tokamak

Reversed field pinch

Stellarator

Inertial fusion energy {fFB)

Conventional IFE (e.g., heavy-Ion, laser)

Advanced, decoupled-lgnltlon, target systems

Magnetized-target IFE

Focused-ion fast Ignition

Z-pinch fast ignition

High density magnetic confinement

Z-pinch

Z-Flow-through pinch

Wall-confined, magnetically Insulated

Nonthermonuclear

Inertial electrostatic confinement

Colliding beam systems (eg, MIGMA)

Coulomb barrier reduction

Muon catalysis

Others (e.g., antlproton catalysis)

SOURCE: R Paul Dral<e et al
, Ijwrence Livermore National Laborato-

ry. "Advanced Fusion Assessment." Aug 19, 1994

several reasons, including uncertainty about

which concept can form the basis of an attractive

fusion powerplant. In 1990, the Secretary of Ener-

gy's Fusion Policy Advisory Conrunittee (FPAC)

reported:

. . . there must be an independent program of

concept improvement, including study, and

where promising, development of alternative

configurations that may be more suitable for

commercialization.^

Similarly, in its June 1992 report to the DOE Di-

rector of Energy Research, the Fusion Energy Ad-

visory Committee (FEAC) recommended:

... a non-tokamak fusion concept program, at

some level, should be supported as a matter of

policy. FEAC recommends that DOE retain the

flexibility to test some non-tokamak concepts at

intermediate scale when warranted by their

technical readiness and promise as a reactor.-'

There are several reasons for supporting alter-

nate concepts as part of a fusion energy program,

including reducing risk, identifying more com-

mercially attractive concepts, identifying toka-

mak enhancements, and promoting competition

in research. Reducing risk and identifying poten-

tially more attractive prospects have been most

widely cited, including by FPAC, FEAC, and

OTA.

I Reduce Risk

The tokamak has clearly emerged as the most

scientifically successful fusion energy concept.

However, while there is widespread agreement

that a tokamak powerplant is likely to be scientifi-

cally and technically feasible, it may ultimately

prove not to be, and thus pursuit of alternate con-

cepts reduces the risk of having no fusion energy

option should the tokamak prove infeasible. The

remaining physics challenges and uncertainties in

developing a tokamak fusion energy device are

substantial. For example, it is still to be demon-

strated that a tokamak plasma can be ignited and

that an ignited plasma can be maintained in steady

state. There are extensive technology challenges

as well, such as developing a divertor (a device to

control impurities and remove reaction products)

^ U.S. Deparunent of Energy. Fusion Policy Advisory Committee. Report of the Technical Panel on Magnetic Fusion of the Energy Re-

search Advisory Board. Final Report. IX)E/S-008I (Wasliington, DC: September 1990). p. 4.

' Fusion Energy Advisory Committee, Advice and Recommendations to the Department ofEnergy in Partial Response to the Charge Letter

ofSeptember 24. 1991: Part D. DOE\ER-0555T (Wasliington, IX: U.S. Department of Energy, Office of Energy Research, June 1 992), June

1992, p. II.
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TABLE 4-2: Challenges to Tokamak as a Com.Tiercially Attractive

Fusion Energy Concept

Characteristic

Low power density

High complexity

Large unit sizes of >2 GW (thermal)

Deutenon and tritium fuel

Very high development costs

Cost/perlormance Implication

High capital cost per kW produced

Low perceived reliability/maintainability

Inflexible for power system planning

Not radioactlvely benign

SOURCE: R Paul Drake et al,, Lawrence Livermone National Laboratory, "Advanced Fusion Assessment." Aug 19.

1994

and developing advanced materials well suited for

the challenging environment of a magnetic fusion

energy (MFE) reactor.^ In all, tokamak propo-

nents suggest that meeting the existing challenges

to making a demonstration fusion powerplant will

take a continuous, high-level effort extending

more than three decades. This multidecade time

horizon for fusion energy development and the

substantial challenges ahead suggest the impor-

tance of breadth and flexibility in the program.

I Identify More Commercially

Attractive Concepts

Even if a tokamak energy device ultimately

proves scientifically and technically feasible

(which most observers believe is likely), it may
not be commercially attractive. There are several

tokamak concept characteristics that may lead to a

commercially unattractive reactor product. With-

out significant technical breakthroughs, these

characteristics could cause tokamak energy de-

vices to have inherently high capital costs, diffi-

cult maintenance, large unit sizes, and other

unattractive features, as shown in table 4-2.^ Re-

cent reactor studies performed for the fusion ener-

gy program indicated that the cost of electricity

from a fusion powerplant based on the tokamak

concept would be somewhat in excess of today's

best fission powerplants, assuming all scientific

and technical feasibility challenges are met over

the next several decades.^ Table 4-3 summarizes

criteria identified by electric utility industry per-

sonnel as important for practical fusion power

systems.

Pursuing alternate concepts, including novel

ones, may provide a breakthrough for an ultimate-

ly more economic fusion energy device. There are

several alternate concepts that in theory address

some of the challenges associated with the toka-

mak. However, their scientific and technical de-

velopment remains inadequate to determine likely

feasibility. It should be noted that there is at pres-

ent no alternate concept that appears superior to

the tokamak. Rather, there is insufficient informa-

tion to determine the long-term prospects of many

alternate concepts. While an alternate concept

may appear promising, the relative lack of in-

formation and technical development for most

* Many technology challenges facing the tokamak would also have to be addressed by some alternate concepts, but there are many excep-

tions. For example, by using a liquid wall of materials not subject to neutron activation or degradation, by its very nature, the inenial fusion

energy concept need not require the same advanced materials. Similarly, altemate concepts involving fusion of certain fuels other than deuteri-

um and tritium such as helium-3 would result in less extensive production of high-energy neutrons, and thus may not require the same develop-

ments in advanced materials as needed for the tokamak.

' L.J. Perkins el al.. Lawrence Livermore National Laboratory, "Fusion, the Competition and the Need for Advanced Fusion Concepts,"

paper prepared for OTA Workshop on Fusion Energy, June 8. 1994.

* F Najmabadi et al.. The ARIES-1 Tokamak Reactor Swdy," UCLA-PPG-1323, 1991.
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TABLE 4-3: Criteria for Practical

Fusion Power Systems

Economics—lower llfecycle costs than competitors

Plant size flexibility

Short, simple construction schedule

Design simplicity

High reliability, availability

Low fuel costs

Long life

Low end-of-life costs

Public acceptance

Environmental attractiveness, minimal radioactive

wastes

Low costs

Maximum safety

Licensing simplicity

SOURCE; Oflice of Technology Assessment, adapted from Jack Kas-

low. Electric Power Research Institute. "Criteria for Practical Fusion

Power Systems." presentation to the Fusion Energy Advisory Commit-

tee. Dec. 1-2, 1994

makes that promise speculative. In contrast, the

advanced state of development of the tokamak

makes it relatively easy to identify its likely short-

comings—less well developed alternate concepts

may well have shortcomings that will not be iden-

tified without further development efforts.

I Identify Tokamak Enhancements

Even if the tokamak proves to be the most com-

mercially attractive fusion concept, research on

alternate concepts can support tokamak improve-

ment and technology development. A current ex-

ample is the field reversed configuration (FRC)

concept, a toroidal MFE concept at a relatively

low level of development. The largest FRC de-

vice, the Large S Experiment (LSX) was built by

Spectrum Technologies, Inc. between 1986 and

1990 at a cost of$ 1 4 million with a planned yearly

operating budget of about $3 million. Although

DOE decided in late 1 990 to terminate funding for

LSX experiments examining the feasibility of the

FRC fusion concept (see below), LSX received

partial funding to explore its use as a technology

for refueling of tokamaks.'

I Promote Competition in Research

and Development

Finally, pursuing more than one fusion concept

may provide the discipline that comes with com-

petition. Providing a competitor for the tokamak

was one of the reasons for supporting the now-

abandoned magnetic mirror concept during the

1970s and early 1980s.^ Similarly, in the late

1980s, then-Energy Secretary Watkins proposed a

head-to-head competition between the tokamak

and inertial fusion energy (IFE).

STATUS AND PROSPECTS OF
ALTERNATE CONCEPTS
There are several alternate fusion concepts with a

wide range of maturity levels or development of

the information base. Over the past decades, the

primary focus of the fusion energy program has

been on several MFE concepts.^ Extensive re-

search relevant to IFE has also been performed,

largely for its potential defense applications. As a

result, many MFE and IFE concepts generally en-

joy a far more advanced knowledge base than oth-

er fusion concepts such as the colliding beam and

inertial electrostatic concepts. Past efforts have

been much less extensive both in theory and ex-

periment, and knowledge about the prospects is

far more speculative.

The likelihood that some alternate concept may
attain and exceed the expected technical and eco-

nomic performance of the tokamak remains spec-

ulative. Developing comparative information

judging the relative strengths and weakness of a

broad range of alternate concepts and assessing

^ Alan L. HofFman, University of Washington, letter to OTA, May 9. 1994.

' See, e.g., "Fusion's $372-Million Mothball," Science, vol. 238, Oct. 9, 1987, p. 153.

^ For a primer on various magnetic connnement fusion concepts, see Office of Technology Assessment, op. cit., footnote I

.
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the information base has not been a priority of the

fusion energy program. In particular, there is no

current, published DOE-sponsored analysis of the

comparative technical prospects and challenges of

the broad array of fusion concepts including novel

ones or those previously examined and no longer

pursued. DOE has sponsored and published, how-

ever, reviews of alternate MFE concepts that dis-

cuss their relative level ofdevelopment and likely

prospects, '° and has supported some analyses of

the relative prospects of IFE." The lack of com-
parative assessment of non-MFE or IFE concepts

is consistent with the fusion energy program's pri-

mary focus on MFE concepts rather than a broader

array of fusion concepts.

I MFE Concepts

Prior to the 1990s, DOE pursued a variety ofMFE
concepts that use magnetic fields to control the

range ofmotion of the plasma. This research effort

included construction of several small and inter-

mediate facilities to examine such diverse MFE
concepts as stellarators, mirrors, reversed field

pinch, and FRC. Notably, only the stellarator has

come close to attaining the plasma conditions

(e.g., confinement times, temperatures, and densi-

ties) attained by tokamaks. The lower levels of

performance, however, may be due to a lack of fol-

low-through rather than a lack of potential. Many
major alternate concept experiments have been ei-

ther canceled prior to completion of construction,

or kept to a limited experimental effort primarily

for budgetary reasons rather than poor technical

promise. As noted by DOE in its fiscal year (I^)

1993 budget request:

. . . fiscal constraints have required the program

to prematurely narrow its focus to the tokamak

concept, including tokamak improvement acti-

vities, and to eliminate major alternate magnetic

confinement program elements.

The Advanced Torodidal Facility Stellarator at Oak Ridge
National Laboratory in Tennessee.

Table 4-4 shows the status of several exper-

imental facilities for alternate magnetic fusion

concepts that were under development but were

canceled, mothballed, or operated minimally

since the mid-1980s. The FRC case provides one

example of a technically successful alternate con-

cept with a limited knowledge base that DOE
largely discontinued due to budgetary consider-

ations. FRCs have highly complex effects that are

not well understood, requiring experimental work

to determine the physics of stability and confine-

ment. If the physics turn out to be favorable, how-

ever, FRC may present an attractive reactor

concept, with high output power densities and the

potential for relatively simple engineering

compared to the tokamak (e.g., a natural divertor

to exhaust reaction products and heat, based on the

device 's linear geometry). Work on small FRCs at

Los Alamos National Laboratory and Spectra

Technology, Inc. in the late 1970s and 1980s was

promising, leading to a DOE decision to build a

larger device—the $ 1 4 million LSX to explore the

physics in a regime more relevant to reactors.

'" For example, see Fusion Energy Advisory Committee, op. cii., footnote 3; and Argonne National Laboratory, Fusion Power Program,

'Technical Planning Activity: Final Report," prepared for the U.S. Department of Energy, OfTice of Fusion Eneigy, January 1987.

" For example, see Fusion Policy Advisory Committee, op. cit.. footnote 2.
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TABLE 4-4: Major U.S.-Alternate MFE Concept Experiments Since the Mid-1980s^

Concept Facility

Construction cost

($ in miiiions) Status

Mirror
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disappointing results for the mirror concept gener-

ally. MFTF-B would also have been expensive to

operate, costing tens of millions of dollars annual-

ly. However, as it was never operated, MFTF-B
did not provide experimental evidence either sup-

porting or rejecting the mirror concept. As shown

in table 4-4, several other major facilities were

built during the 1980s to test a variety of alternate

concepts, most of which were retired early or pur-

sued a limited course of experimental studies.

Some alternate MFE concepts previously in-

vestigated and found less promising than the toka-

mak may warrant reconsideration, based on

improvements in technology and theoretical un-

derstanding. For example, one of the major chal-

lenges with the stellarator concept was designing

and fabricating the relatively intricate magnets re-

quired. However, advanced computer-based ana-

lytical capabilities continue to improve the ability

to design and manufacture magnets. Some of

these techniques were developed and used in pro-

ducing the now prematurely retired Advanced

Toroidal Facility (ATF), the most recent stellara-

tor.''' While the stellarator may not ultimately

prove more attractive than the tokamak, improv-

ing magnet technology continues to reduce one of

its principal drawbacks. Advantages relative to

the tokamak include that they are inherently

steady state, have no plasma current, and thus do

not suffer from disruptions and instabilities of the

plasma. The approximately $1 -billion Large Heli-

cal Device (LHD), under construction in Japan, is

a superconducting stellarator similar to ATF in

concept, but closer to TPX in scope and cost. A
similar scale stellarator has been proposed in Ger-

many. A much smaller stellarator with a cost of

about $3 million is under construction at the Uni-

versity of Wisconsin as part of DOE's small pro-

gram for alternate fusion concepts.

End magnets for the Mirror Fusion Test Facility (MFTF-B)

l^wrence Uvermore National Laboratory.

DOE last sponsored a detailed examination of

the prospects for tokamaks and alternate magnetic

confinement concepts in the mid- 1 980s, which re-

sulted in a January 1 987 report, "Technical Plan-

ning Activity: Final Report" (TPA).'^ While that

document remains a useful source of information,

there has been considerable change since it was

produced. For example, there have been major

advances in tokamak performance, some limited

experimental efforts on some alternate MFE con-

cepts, and a continuing improvement in the broad

base of physics and technology related to fusion.

Thus, the TPA does not provide an entirely up-to-

date foundation for evaluating the current merits

of alternate fusion research efforts. More recently,

DOE's FEAC panel on concept improvement

(FEAC panel #3) has provided a substantially less

detailed review of alternate concepts, which

makes note of the advances in MFE.

Reviews of MFE concepts have classified the

concepts according to their status or level of de-

velopment.'^ For example. FEAC panel #3 di-

" Following completion of consiniciion in 1988. ATF was held to a limited operational schedule and retired prematurely for budgetary

reasons rather than poor technical performance

" Argonne National Laboratory, op. cit.. foomote 10.

'* Ibid.; Office of Technology Assessment, op. cil., footnote I; and Fusion Energy Advisory Committee, op. cit., foomote 3.
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TABLE 4-5: Level of Development of Alternate Concepts

FEAC Panel #3-concept improvement

Highly developed concepts

Tokamaks

Stellarators

Developing concepts

Reversed field pinch

Field reversed configuration

Small scale innovative concepts

Unspecified

OTA Starpower report

Well-developed iuiowiedge base

Conventional tokamak

Moderately develojsed krwwiedge base

Advanced tokamak

Tandem mirror

Stellarator

Reversed field pincfi

Developing knowledge base

Spheromak

Field reversed configuration

Dense Z-pinch

SOURCES: Fusion Energy Advisory Comminee. Advice and Recommendations to the Department ofEnergy m Partial

Response to the Charge Letter ot September 24. 1991: PartD. DOE/ER-0555T (Washington. DC: US Department of

Energy, Office of Energy Research, 1992). p 11 , and US Congress, Office of Technology Assessment. Starpower The

US and the International Quest for Fusion Energy, OTA-E-336 (Washington, DC: US Government Printing Office, Oc-

tober 1987), table 1-1. p. 12.

vided MFE concepts into three categories of de-

velopment, as shown in table 4-5. The panel did

not explicitly investigate the prospects for poten-

tial fusion powerplants, but rather commented on

the current state of scientific understanding of

alternate concepts. Similarly, OTA's 1987 Star-

power report included a listing of magnetic con-

finement concepts then under investigation in the

United States, and their level of development

based on DOE's TPA. The lists of concepts in the

earlier documents (i.e., OTA and TPA) are longer,

reflecting the greater variety of alternate MFE
concept research then being pursued.

I IFE Concepts

Considerable effort has been devoted to under-

standing inertial confinement, in which a pellet of

fusion fuel is heated and compressed by intense la-

sers or heavy-ion drivers to such high densities

that the fuel's own inertia is sufficient to contain it

for the very short time needed for fusion to occur

(see figure 4-1). Numerous reviews have con-

cluded that the IFE concept using a heavy-ion

driver is a promising approach to an eventual fu-

sion powerplant." DOE has sponsored reactor

studies of conceptual designs of IFE power-

plants.'^ There is, however, considerable scientif-

ic and technical uncertainty with IFE. Overall,

IFE proponents envision a $4-billion civilian ef-

fort (supplemented with about $4 billion in DOE
Defense Program research) over the next 30 years

involving several new facilities to address the

scientific and technical challenges, culminating in

a demonstration powerplant. Although much

•' FEAC Panel #7 Report, "Ineitial Fusion Eiiergy.' in U.S. [)epartinetit of EiiergyFusioii Energy Advisory Coiiimitlee,Mdwc«on<//f«om-

mendalions to the U.S. DOE in Response to the Charge Letter of Sept. 18. 1992 (Washington, DC: June 1993); and Fusion Policy Advisory

Conunittee, op. ciL, footnote 2.

" See, e.g., R.W. Moir et al., "HYLIFE-II: A Molten-Salt Inertial Fusion Energy Power Plant Design—Final Report," Fusion Technology.

vol. 25, January 1994, pp. 5-25.
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Ĥeating

Laser or particle beams
rapidly heat the surface

of the fusion target,

)rming the plasma envelope.

FIGURE 4-1
: Inertial Confinement Fusion Process

O^^/.

Compression

Fuel Is compressed by

rocket-like blowoff of the

surface material.

Laser or particle beam energy

Heat transported inward

Blowoff

Ignition

The fuel core reaches high

density and ignites.

Burn

Thermonuclear burn

spreads rapidly through

the compressed fuel,

yielding many tjmes the

input energy.

SOURCE Lawrence Livermore National Laboratory

scientific and technical work remains to be done

(see figure 4-2), the information base for IFE is

moderately well established, as are the next re-

search and development steps. '^

Inertial confmement research mimics, on a

very small scale, some processes in the hydrogen

bomb, and most of the research relevant to IFE has

been performed by DOE's Office of Defense Pro-

grams for its applications to nuclear weapons and

stockpile stewardship responsibilities. The sci-

entific feasibility of achieving high gain in an

inertial confinement fusion target has been dem-

onstrated in underground nuclear explosion ex-

periments at the Nevada Test Site in a program

called Halite/Centurion. The next step in examin-

ing the science of target physics and ignition de-

pends on the National Ignition Facility (NIF),

another effort planned for the DOE Defense Pro-

gram. NIF is a proposed $1 -billion research facil-

ity being considered as part of the stockpile

stewardship program to maintain expertise for nu-

clear weapons. The scientific results that NIF or

something like it would produce are essential to

demonstrating ignition and propagating bum of

high-gain targets, and to establishing the require-

ments that an IFE driver would have to meet.

However, whether NIF is pursued will depend

more on weapons-related reasons, including its

role in stockpile stewardship and the potential ef-

fects on weapons proliferation rather than its

benefits for the fusion energy program. DOE an-

nounced plans to proceed with NIF in October

1994, but is also performing a detailed study of the

" See. e.g., B. Grant Lx>gan et al., "The Inertia! Confinement Fusion Pathway," paper presented at the Forum on Pathways to Fusion Power,

American Nuclear Society Annual Meeting and Fusion Topical, New Orleans, LA. June 22, 1994.



694

74 1 The Fusion Energy Program: The Role of TPX and Alternate Concepts

4-2: One Proposed U.S. Inertial Fusion Strategy

Energy Research Activities

ILSE program

Power plant technology

Engineering Test Facility

(ETF) and DEMO

Supporting programs

Defense Programs Activities

Existing facilities

National Ignition Facility

Supporting programs

Construction

Conceptual i

1

—

design I 1

—

:>

Technology development

[

Nova. Omega. PBFA II, Nil<e^

Construction.

Driver

stage 1

Driver

stages
Fusion chamt>er

tests

Design Ignition

demonstration

Target physics, target fabrication..

Possible Latxaratory Microfuslon Facility ^

1990 2000

SOURCE Roger Bangerter. Head. Fusion Energy Research Program, Lawrence Berkeley Laboratory, "Heavy Ion Inertial Fusion," testimony at

hearings before the House Committee on Science, Space, and Technology, Subcommittee on Energy. Aug 2, 1994

effects of the program on nuclear nonprolifera-

tion, expected to be completed in 1995.

There are important scientific and technical

challenges for IFE that go beyond the target phys-

ics research needs shared with the Defense Pro-

gram. The most important of these is development

ofa driver that is both efficient and can be operated

at a high repetition rate (e.g., several times per sec-

ond) for use in an eventual IFE powerplant. In

contrast, while lasers can be highly effective for

target physics research, which requires a repeti-

tion rate ofone burst every several hours, they lack

the efficiency and repetition rate needed by IF^

powerplant drivers. Numerous reviews have sup-

ported development of a heavy-ion driver, which

is the most advanced concept. The heavy-ion driv-

er concept builds on the considerable investment

in science and technology developed for the accel-

erators used in high-energy physics. The next step

in heavy-ion driver development is called the In-

duction Linac Systems Experiments (ILSE), with

an estimated construction cost of about $50 mil-

lion. While heavy-ion drivers appear to be the

most advanced concepts for IFE, there are other

approaches that may eventually prove attractive as

well, including light-ion drivers and advanced

lasers.^''

Budget constraints have caused a continued de-

ferral in the development of key research efforts

for IFE, including ILSE. Despite favorable rec-

ommendations from review committees for prb-

ceeding with ILSE, the IFE budget was reduced

from $9 million in FY 1992 to $4 million in FY

^ Charles D. Oith el al., ILawrence Livermore National Laboratory. "Diode-Pumped Solid-Slate-Ljiser Driver for Inenial Fusion Energy

Power Plants." ICF Quarterly Report, vol. 3. No. 4, July-September 1 993, pp. 1 45- 1 54.
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1993. In commenting on the lack ofprogress in the

IFE effort, one review body found the following:

The Department of Energy has not estab-

hshed an IFE program that resembles remotely

the one envisioned by FPAC. Ostensibly this has

been due to stringent funding allocations for fu-

sion as awhole.^'

In general, IFE proponents suggest a develop-

ment path with inherently less dependence on ex-

tremely expensive individual facilities than the

tokamak by virtue of greater modularity in exper-

imental facilities. For example, while an ignition

facility is an expensive component of an IFE de-

velopment path, that one facility could service the

research needs of several drivers. An overview of

the research needs for IFE development and a sim-

plified development path as developed by pro-

ponents is shown in figure 4-1. In total, IFE

proponents project budget needs of about $4 bil-

lion over the next three decades to develop a dem-

onstration powerplant (DEMO).^^ This cost

estimate includes neither the anticipated $1 .8 bil-

lion to build and operate NIF, nor other efforts

paid for under DOE's Defense Program. Counting

all defense research also relevant to IFE would

add about $4 billion to the costs. Further, it must

be noted that the cost estimates are highly uncer-

tain, and depend on such unresolved physics is-

sues as the gain achievable with a given driver.

I Other Novel Concepts

A number of novel fusion energy concepts have

been suggested that take fundamentally different

approaches from those used in either MFE or

IFE.^3 Relative to inertial and magnetic confine-

ment fusion, these approaches have generally re-

ceived very limited attention in the fusion energy

program, and are at an embryonic development

stage, with far less well understood and demon-

strated scientific concepts. While the lack of

scientific understanding and demonstration can

be a notable shortcoming of novel concepts, some

proponents find this to be the essence of their po-

tential benefit and justification for support. For

example, one physicist long associated with cer-

tain novel concepts notes:

If there is a route to dramatically more attrac-

tive fusion systems, it will be in the investiga-

tion of new or relatively unexplained physics

rather than in engineering refinements of pres-

ent or recently terminated programs. ^"^

Just as the scientific aspects can be highly specula-

tive, the broader technology issues that would

have to be addressed leading to a fusion energy

powerplant based on any of these concepts have

typically not been examined in detail. However,

proponents of these concepts suggest a variety of

possible advantages relative to the tokamak, rang-

ing from ability to use advanced fuels (e.g.,

helium-3 and deuterium, which produces less

neutron radiation than results from the deuterium-

tritium reactions of tokamak and IFE) to smaller,

more flexible powerplant sizes, to lower construc-

tion and operating costs. As noted earlier, DDE
has not published an analysis of the comparative

technical prospects and challenges of novel alter-

nate concepts.

One example of the many novel concepts is

muon catalysis, which involves using a subatomic

particle called a muon to shield the electric charge

of one of the nuclei in a fusion reaction from the

other.This shielding mitigates the repulsive forces

^' FEAC Panel #7 Repon, op. cit.. footnote 1 7.

^^ Donald Correll, Deputy Program Leader, Laser Programs—Inenial Confinement Fusion l.awrence Livermore National Laboratory, fax

to OTA, July 22. 1 994; and Roger O. Bangerter, Lawrence Berkeley L.at>oratory, "Heavy Ion Inertial Fusion" testimony at hearings before the

House Committee on Science, Space, and Technology, Subcommittee on Energy, Aug. 2, 1 994.

2^ For brief descriptors of a number of novel concepts, see for example. Global Foundation. Inc., " I st Intemalional Symposium on Evalua-

tion of Cutrem Trends in Fusion Research: Book of Abstracts. ' Washington, DC. Nov. 14-18, 1 994.

^* Normal Rostoker, "Alternate Fusion Concepts," paper presented at the I st Inteinational Symposium: Evaluation of Current Ttands in

Fusion Research. Washington. DC, Nov. 14-18, 1994.
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and allows the nuclei to approach closely enough

to fuse without the need for extreme temperature.

Muon-catalyzed fusion reactions have been ob-

served in high-energy physics experiments dating

back several decades, although the number of fu-

sion reactions produced per muon before it decays

was lower than would be necessary to make the

process worthwhile.

Inertial electrostatic confinement fusion is a

more developed, but still novel approach that has

received limited attention from the fusion energy

program. The concept involves confining the

highest energy fiiel ions electrostatically, leading

to greater reactivity than found in an MFE plasma.

While some work has been performed examining

the scientific basis of the concept including at the

University ofWisconsin and the University of Illi-

nois, the theoretical studies remain at a relatively

preliminary stage. A related concept, the colliding

beam, was largely discarded decades ago based on

theoretical and experimental results using the

migma reactor approach that indicated an inability

to develop a sufficient ion density. However, pro-

ponents of the concept suggest that developments

in the field of high-energy physics and in the ac-

companying technology of linear accelerators

may provide solutions to this drawback of the col-

liding beam concept.^

Perhaps the most widely debated and contro-

versial novel concept has been cold fusion. In

1989, two researchers, Stanley Pons and Martin

Fleischmann, announced that they had discovered

a method of producing nuclear fusion at room

temperature using a simple electrochemical appa-

ratus. Although some researchers reported results

supporting the claims, many of those findings

were subsequently retracted or could not be con-

firmed by other researchers. A 1 989 DOE adviso-

ry committee of nuclear physicists and chemists

concluded that "evidence for the discovery of a

new nuclear process termed cold fusion is not per-

suasive."^^ Today, a handful of researchers con-

tinue to report that electrolysis of heavy water can

lead to the production of excess power. Some in-

vestigators theorize that unusual and unexplained

chemical or nuclear processes may in fact be at

work. The inability to routinely reproduce exper-

imental findings has proven to be a continuing

challenge, and the results are still questioned by a

majority of the scientific community. However,

the Japanese agency MITI has an ongoing pro-

gram examining the phenomena, with funding of

about $5 million in 1994.2''

STEPS IN EXAMINING
ALTERNATE CONCEPTS
The next step that would be required in develop-

ment of any alternate concept depends on its level

of maturity. While immature concepts may be

well suited to a great deal of relatively inexpensive

theoretical analysis for screening purposes, some

such as IFE are at a point where major facilities

such as ILSE and NIF are required to continue

development.

Theoretical research, modeling, and analysis

can be useful tools for examining the likely merits

of an alternate concept. These theoretical efforts

can include a wide range of expertise from

detailed physics (e.g., modeling of radiation/

magneto-hydrodynamics for high-density plas-

mas; modeling of particle orbits and coUisional

effects) to reactor design and economic analysis

assuming favorable physics (e.g., commercial

reactor evaluations and systems modeling^^).

Computational abilities continue to improve,

making theoretical studies increasingly feasible.

Even for relatively more advanced concepts,

theoretical analysis can be useful for estimating

the potential long-tem attractiveness, and thus

" B.C. Maglich et al., "Modem Magnetic Fusion." Advanced Physics Corp. Report # SAFE-94-104, May 5, 1994.

^ Energy Research Advisory Board, "Cold Fusion Research," a report to the U.S. Department of Energy, November 1989.

" Nature, vol. 367, Ffcb. 24, 1994, p. 670.

^ These include, for example, the ARIES series of studies for tokamaks and HYUFE-Il for heavy-ion inertial fiision.
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help set priorities for the next, more costly exper-

imental steps.

One team of fusion researchers at Lawrence

Livermore National Laboratory (LLNL) has pro-

posed an "Advanced Fusion Assessment Pro-

gram" intended to perform objective evaluation

and development of alternate concepts. They in-

tend for the effort to become an effective tool for

DOE in managing the longer term fusion pro-

gram, by taking good ideas far enough that IX)E

can choose an appropriate organization to pursue

an experimental program.^' As envisioned by the

LLNL team, this program would encompass the

following:

• Seek out good ideas for fusion systems that of-

fer improvements over present concepts that

approach an order-of-magnitude.

Build appropriate teams of LLNL, U.S. scien-

tists, and U.S. industry to evaluate both the

physics and reactor potential. Make scientific

and engineering evaluation tools available to

people with new ideas.

Provide neutral, objective evaluation rather

than advocacy of specific ideas.

Provide physics support as needed as such pro-

grams get underway.

The LLNL proposal emphasizes theoretical,

rather than experimental, studies. These would be

integrated studies, including a full range of analy-

sis from basic physics to examining the likely

reactor characteristics and economics, assuming

the physics is found promising after experimental

efforts. The effort could be useful as an integrated

screening tool and may be able to sort out the truly

promising but undeveloped concepts from less

promising ones. According to LLNL team mem-
bers, an initial evaluation of an undeveloped con-

cept, including basic physics and reactor

potential, could be performed for a few hundred

thousand dollars. A full theoretical, computation-

al, and reactor potential study would probably re-

quire a few million dollars.^" Overall, the LLNL

proposal suggests a one-year budget of about $3.5

million, or less than one percent ofthe fusion ener-

gy program budget.

Understanding, evaluating, and developing a

fusion concept cannot be accomplished with

theoretical work alone, however. In some areas of

fusion physics, theory and modeling capabilities

are not currently adequate for exploring fusion en-

ergy concepts. For example, existing theoretical

tools are better suited to analyzing high-density

plasmas than low-density plasmas such as toka-

mak. Thus, for alternate concepts involving low-

density plasmas, experimental devices are

essential for examining the physics prospects.

Even in those cases for which analytical capabili-

ties are well suited, the complexity of the physics

and technology requires extensive experimental

work as a concept is developed to validate the pre-

dictions of theory. The evolution of scientific and

technological understanding has typically pro-

ceeded in stages using increasingly capable, and

often larger, facilities. This evolution builds on

the empirical results from operation of previous

facilities, extrapolating the existing knowledge

base to design a more capable facility.

The necessary dependence on experimental fa-

cilities and research to verify theory can make

concept development expensive. One aspect of

the reliance on empirical results is that advanced

studies require increasingly capable and expen-

sive facilities as a concept is developed, which can

lead to substantial budget requirements. However,

examination of a wide range of alternate concepts

does not necessarily entail an extensive series of

facilities reaching into several billions of dollars.

There are two main reasons: first, as information

is gained about a concept during earlier stages of

development, only some will be found to merit

promotion to subsequent stages of development.

Criteria for promoting a concept to a subsequent

stage (and development of more and costlier ex-

perimental facilities) may include development

^ R. Paul Drakt et al., Lawrence Livermore National Laboratory, "Advanced Fusion Assessment." Aug. 19, 1994.

^ D.E. Baldwin and John Peifcins, perwnal communications, Aug. 1 1 . 1994 and Nov. 17, 1994.
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cost, likelihood of technical success, and likeli-

hood that the concept, if successful, will provide a

substantial cost or performance advantage over

the tokamak. Budgetary considerations can also

be an important criterion for determining whether

the prospects of a concept justify the additional

spending for further development work.

Second, while tokamak development has in-

volved a series of larger, more capable, and more

expensive facilities reaching on the order of $10

billion, some alternate concepts may not require

as extensive a succession. For example, a concept

with inherently higher power densities such as

FRC, if found to be technically promising based

on theoretical reviews and small experimental ef-

forts, may require smaller and less costly facilities

relative to the tokamak. While pursuing FRC
would still require a series of theoretical and ex-

perimental efforts, including development of larg-

er facilities if current results so warrant, its

proponents suggest that an engineering test reac-

tor could be far smaller and less costly than

ITER.^' As noted in the previous section, IFE pro-

vides another example of a potentially less costly

and more flexible development path for a fusion

powerplant.

DOE'S PROGRAM FOR
ALTERNATE CONCEPTS
In the Energy Policy Act of 1992 (EPACT), Con-

gress set a goal forDOE ofpursuing a broad-based

fusion energy program that would, by 2010, verify

the practicability of commercial electric power

production. EPACT further directed the depart-

ment to develop a comprehensive plan for the pro-

gram that would "include specific program

objectives, milestones and schedules for technol-

ogy development, and cost estimates and program

management resource requirements."^^ However,

DOE has not yet developed that overall plan. Nor

has it explicitly examined and justified a level of

effort and a process for identifying, evaluating,

and, where appropriate, pursuing alternate con-

cepts, which arguably are one aspect of a broad-

based fusion energy program. That is, there is no

explicit DOE analysis of the relationship between

alternate concepts and the overall fusion energy

program objective—developing a technically and

economically attractive method of electric power

production.

Although DOE has not published a strategic

plan for the fusion energy program, it has pursued

a course ofgreatly reducing emphasis on alternate

concepts in the past several years. With substan-

tial cutbacks in alternate concept work in the past

several years, many fusion researchers (including

those not identified with any particular altemate

concept) perceived indifference or worse on the

part of DOE for altemate concepts. The FEAC
panel #3 on concept improvement noted the fol-

lowing:

. . . statements and communications by the

Department [of Energy] led to the perception in

the fusion community that proposals for re-

search on non-tokamak concepts would not be

supported by OPE, and should not be submitted.

. . . The rationale given was that research on

competing concepts could not be supported,

since, even if the research were successfiil, no

funds would be available to develop the concept

to its next, more expensive state; thus it would

be best not to begin.''

Similarly, LLNL researchers have recently noted:

"There is now little focus on seeking, generating,

and objectively examining advanced ideas" and

"in fact, the current environment is rather hostile

" Hoffman, op. cii.. footnote 7.

32 Energy Policy Act of 1992. Public Law 102-486. Oct 24, 1992, Sec. 21 14.

'3 FEAC Panel #3, "Concept Improvement: A Report to the Fusion Eneisy Advisory Committee," May 11,1 992, p. 2, in Fusion Enei;gy

Advisory Committee, op. cit.. footnote 3, app. I.



699

Chapter 4 Alternate Concepts for Fusion Energy 1 79

to new ideas for fusion and inventors have trouble

finding support."^'*

In 1 992, FEAC recommended "that a small but

formal and highly visible periodic competition be

established to foster new concepts and ideas that if

verified would make a significant improvement in

the attractiveness of fusion reactors."^^ In re-

sponse, DOE announced an "Innovative Concepts

Initiative" and a request for proposals "to support

innovations in tokamak improvements and new
fusion confinement systems."^^ The announce-

ment anticipated awarding a total of $1 million to

be divided among no more than three grants. DOE
judged 1 5 of the 24 applications to be eligible and

provided those to a non-DOE peer review com-

mittee. A total of $1.2 million annually in fiscal

years 1 993 through 1 995 was provided to the three

winning applicants. Among these was a concept

closely related to FRC, called the Ion Ring.

The current level of effort devoted to alternate

concepts is widely viewed as inadequate relative

to the overall fusion energy program. While pur-

suit of alternate concepts is widely agreed on by

fusion proponents as one aspect of a balanced fu-

sion energy program, the appropriate level of ef-

fort devoted to alternate concepts is less clear. In

FY 1994, about $1 .2 million, less than 1/2 percent

of the total fusion energy budget, was dedicated to

the Innovative Concepts Initiative. About $4 mil-

lion was devoted to inertial fusion energy, the

most developed and promising alternate concept,

an amount insufficient to proceed to the next de-

velopment step, a heavy-ion driver experiment. In

fact, FEAC had in 1993 reported to DOE that

"there is no credible program for the development

The Large Helical Device (a stellarator) under construction in

Japan is estimated to cost about $1 billion.

of a heavy-ion fusion energy option" at an aiuiual

funding rate of $5 million.^'

DOE suggests that a "healthy, but constrained"

alternate concepts program would require about

$100 million per year.^^ However, a substantial

amoimt of information could be developed with a

far more modest program that provides a firmer

basis for making future alternate concept deci-

sions. For example, pursuing an advanced fusion

assessment proposal of the type suggested by

LLNL researchers, supporting the civilian portion

of the IFE budget, repeating the DOE Innovative

Concepts Initiative, and restarting or accelerating

confmement concept experiments at existing but

underused or idled facilities such as LSX and the

ATF stellarator could cost under $20 million or

about five percent of the current fusion energy

program budget. Increased international collabo-

^* Perkins el al., op. cil., footnote 5.

'5 Fusion Energy Advisory Committee, op. cit., foomote 3, p. II.

^Federal Register, vol 51. No. 2A4. Dec. 18, 1992, pp. 60197-60198.

"U.S. Department of Energy, Fusion Energy Advisory Committee, Advice and Recommendations to the Deparimeni ofEnergy in Partial

Response to the Charge teller ofSeptember 18. 1992. DOE/ER-0594T (Washington, DC: June 1993), p. 1 1

.

'* U.S. Department of Energy, "Fusion Energy Program," briefing package presented by N. Anne Davies to OTA. Apr. 28, 1994.

ftH.'^Q'^ Qt; _ O-^
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ration making use of existing alternate concept re-

search facilities in other countries may also be a

lower cost alternative to sole U.S. funding of new
intermediate-scale facilities.

CONCLUSION
In summary, while alternate concepts provide no

panacea for fusion energy development, there is

merit in examining them as part of a broad fusion

program. Relative to the expected costs of the to-

kamak effort, a great deal ofexploratory work can

be conducted at modest cost. Assuming some of

the concepts prove technically promising, how-

ever, further development may require larger

budgets for construction of expensive facilities.

As with the tokamak effort, the potential role of

the overall fusion energy program in meeting

long-term energy needs, and the level of research

effort justified by that potential role, are critical

issues for the direction of alternate concepts

research.



701

Appendix A:

Acronyms and

Glossary of

Terms

ACRONYMS



702

82 1 The Fusion Energy Program: The Role of TPX and Alternate Concepts

MFEEA



703

Appendix A Acronyms and Glossary of Terms 183

on the timing and scope of the ITER blanket test

program.

Bootstrap current: A plasma current driven

by the plasma itself.

Breakeven: The point at which the fusion pow-

er generated in a plasma equals the amount of

heating power that must be added to the plasma to

sustain its temperature.

Breakeven-equivalent: Attainment in a non-

tritium-containing plasma of conditions (temper-

ature, density, and confinement time) that would

result in breakeven if the plasma contained tri-

tium. Because plasmas not containing tritium are

far less reactive than those containing tritium, the

actual amount of fusion power generated by a

breakeven-equivalent plasma will be far less than

would be produced under actual breakeven

conditions.

Burning plasma: A plasma in which the fu-

sion reactions supply a significant fraction of the

energy needed to sustain the plasma.

Celsius: Centigrade.

Centigrade: A thermometric scale on which

the interval between the freezing point of water

and the boiling point of water is divided into 100

degrees with 0° representing the freezing point

and 100° representing the boiling point.

Conceptual design: The basic or fundamental

design of a fusion reactor or experiment that

sketches out device characteristics, geometry, and

operating features but is not at the level of detail

that would permit construction.

Conflnement: Restraint of plasma within a

designated volume. In magnetic confinement, this

restraint is accomplished with magnetic fields.

Confinement concept: An approach to con-

trolling the range of motion of a plasma. Due to

the extremely high temperatures needed to allow

fusion to occur, no solid container can confine a

ftision energy plasma. Instead, a variety of ap-

proaches, such as using magnetic fields or inertia

to confine the plasma can be used.

Confinement parameter: The product of

plasma density and confinement time that, along

with temperature, determines the ratio between

power produced by the plasma and power input to

the plasma. Also called "Lawson parameter."

Confinement time: A measure ofhow well the

heat in a plasma is retained. The confinement time

of a plasma is the length of time it would take the

plasma to cool down to a certain fraction of its ini-

tial temperature if no heat were added.

Conventional tokamak: A tokamak device

not incorporating advanced steady-state current

drive or plasma shaping technology. See 'Toka-

mak," "Advanced tokamak."

Current drive: A technique for making the to-

roidal plasma current using RF or neutral beam

power, i.e., without the use of an inductive trans-

former.

D-D reaction: A fusion reaction in which one

nucleus of deuterium fuses with another. Two dif-

ferent outcomes are possible: a proton plus a tri-

tium nucleus, or a neutron plus a helium-3

nucleus.

D-T reaction: A fusion reaction in which a

nucleus of deuterium fuses with a nucleus of tri-

tium, forming an alpha particle and a neutron and

releasing 17.6 million electron volts of energy.

The D-T reaction is the most reactive fusion

reaction.

Decommissioning: The steps taken to render a

plant, particularly a nuclear reactor, safe to the en-

vironment at the end of its operating lifetime.

Density: Amount per unit volume. By itself,

the term "density" often refers to particle density,

or the number of particles per unit volume. How-

ever, other quantities such as energy density or

power density (energy or power per unit volume,

respectively) can also be defined.

Deuterium (D or ^H): A naturally occurring

isotope of hydrogen containing one proton and

one neutron in its nucleus. Approximately one out

of6,700 atoms ofhydrogen in natiu^e is deuterium.

Deuterium is one of the fuels (along with tritium)

needed for die D-T fusion reaction, die most reac-

tive fusion reaction.

Diagnostics: The procedure of determining

(diagnosing) exactly what is happening inside an

experimental device during an experiment. Also,

the instruments used for diagnosing.

Divertor: A component of a toroidal fusion de-

vice used to shape the magnetic field near the plas-

ma edge so that particles at the edge are diverted
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away from the rest of the plasma. These particles

are swept into a separate chamber where they

strike a barrier, become neutralized, and are

pumped away. In this way, energetic particles near

the plasma edge are captured before they can

strike the walls ofthe main discharge chamber and

generate secondary particles that would contami-

nate and cool the plasma.

Driver: A machine that provides the energy to

heat and compress an inertially confmed fusion

target in the form of intense, high-power beams of

laser Ught or particles.

Electron: An elementary particle with a unit

negative electrical charge and a mass 1/1837 that

of a proton. In an atom, electrons surround the

positively charged nucleus and determine the

atom's chemical properties.

Electron volt (eV): A unit of energy equal to

the energy that can be acquired by a singly charged

particle (e.g., an electron) from a one-volt battery.

Since the temperature of a system is proportional

to the average energy of each particle in the system,

temperature is also measured in electron volts.

Energy gain (Q): The ratio of the fusion power

produced by a plasma to the amount ofpower that

must be added to the plasma to sustain its tem-

perature.

Engineering feasibility: The ability to design

and construct all the components, systems, and

subsystems required for a fusion reactor.

Engineering test reactor: A next-generation

fusion experiment to study the physics of long-

pulse ignited plasmas, provide opportunities to

develop and test reactor blanket components un-

der actual fusion conditions, and integrate the var-

ious systems of a fusion reactor.

Equivalent Q: For a plasma not containing tri-

tium, a measure of what Q would have been in a

tritium-containing plasma that attained the same

temperature and confinement parameter. See

"Confinement parameter."

Field-reversed configuration (FRC): A mag-

netic confinement concept with no toroidal field,

in which the plasma is essentially cylindrical in

shape. The mC is a form of compact toroid.

Fission: The process by which a neutron

strikes a nucleus and splits it into fragments. Dur-

ing the process ofnuclear fission, several neutrons

are emitted at high speed, and heat and radiation

are released.

Flux: The amount of a quantity (e.g., heat, neu-

trons) passing through a given area per unit time.

Fusion: The process by which the nuclei of

light elements combine, or fuse, to form heavier

nuclei, releasing energy.

Fusion nuclear technology: The engineering

systems needed to fuel, maintain, and recover en-

ergy from a fusion reactor.

Fusion self-heating: Heat produced within a

plasma from fusion reactions. Since alpha par-

ticles produced in fusion reactions remain trapped

within the plasma, they contribute to self-heating

by transferring their energy to other plasma par-

ticles in collisions. Fusion-produced neutrons, on

the other hand, escape from the plasma without

reacting further and do not contribute to self-

heating.

Heavy ion: An ion of high mass (e.g., an elec-

trically charged atom of an element from the

middle to the high end of the periodic table).

High-energy gain: A fusion reaction produc-

ing many ( 10 or so) times as much power as must

be input to the reaction to maintain its tem-

perature.

Hydrogen (H): The lightest element. All hy-

drogen atoms have nuclei containing a single pro-

ton and have a single electron orbiting that

nucleus. Three isotopes of hydrogen exist, having

0, 1 , or 2 neutrons in their nuclei in addition to the

proton. The term hydrogen is also used to refer to

the most common isotope, technically called

"protium," that has no neutrons in its nucleus.

Ignition: The point at which a fusion reaction

becomes self-sustaining. At ignition, fusion self-

heating is sufficient to compensate for all energy

losses; external soivces of heating power are no

longer necessary to sustain the reaction.

Impurities: Atoms present in a plasma that are

heavier than fusion fuel atoms. Impurities are un-

desirable because they dilute the fuel and because

they increase the rate at which the plasma's energy

is radiated out of the plasma.

Inertia: Inertia is the property of an object to

resist external forces that would change its mo-
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tion. Unless acted on by external forces, an object

at rest will remain at rest, and an object moving in

a straight line at constant speed will continue to do

so. Under the influence of external forces, objects

with differing inertias will respond at different

rates.

Inertia! confineinent: An approach to fusion

in which intense beams of light or particles are

used to compress and heat tiny pellets of fusion

fuel so rapidly that fusion reactions occur before

the pellet has a chance to expand. The pellet's own
inertia, or its initial resistance to expansion even

when it is being blown apart, holds the pellet to-

gether long enough for fusion energy to be pro-

duced.

Instabilities: Small disturbances that become

amplifled, or become more intense, once they be-

gin. A cone balanced upside-down on its tip is

subject to an instability, since once it begins to

wobble, it will become more unbalanced until it

falls over. A stable system, on the other hand, re-

sponds to disturbances by opposing them. Small

disturbances in a stable system decrease in inten-

sity until they die away. If a ball sitting in the bot-

tom of a bowl is disturbed, for example, it will

eventually come to rest again at the bottom of the

bowl.

Ion: An atom (or molecularly bound group of

atoms) that has become electrically charged as a

result ofgaining or losing one or more orbital elec-

trons. A completely ionized atom is one stripped

of all its electrons.

Isotope: Different forms of the same chemical

element whose atoms differ in the number of neu-

trons in the nucleus. (All isotopes of an element

have the same number of protons in the nucleus

and the same number of electrons orbiting the

nucleus.) Isotopes of the same element have very

similar chemical properties and are difficult to

separate by chemical means. However, they can

have quite different nuclear properties.

Laser fusion: A form of inertial confinement

fusion in which a small pellet of fuel material is

compressed and heated by a burst of laser light.

See "Inertial confinement."

Lawson parameter: See "Confinement pa-

rameter."

Light ion: An ion of low mass, typically an

electrically charged atom or the bare atomic

nucleus of an element near the Ught end of the pe-

riodic table. In inertial confinement fusion, light

ions are typically accelerated across a small gap in

a high voltage short-pulse diode accelerator.

Linac: Linear accelerator; a device for acceler-

ating heavy ions to drive inertial confinement fu-

sion targets.

Low-activation materials: Materials that, un-

der neutron irradiation, do not generate intensely

radioactive, long-lived radioactive isotopes. Ex-

amples include certain vanadium alloys and ce-

ramics such as silicon carbide. Fusion reactors

made of low-activation materials would accumu-

late far less radioactivity over their lifetimes than

reactors made with more conventional materials

such as steels. Low-activation materials also pro-

duce less afterheat following a reactor shutdown

than more conventional materials.

Magnetic confinement: Any means of con-

taining and isolating a hot plasma from its sur-

roundings by using magnetic fields.

Magnetic field: The property of the space near

a magnet that results, for example, in the attraction

of iron to the magnet. Magnetic fields are charac-

terized by their direction and their strength. Elec-

trically charged particles moving through a

magnetic field at an angle with respect to the field

are bent in a direction perpendicular to both their

direction of motion and the direction of the field.

Particles moving parallel to a magnetic field are

not affected. Therefore, magnetic fields cannot

prevent plasma particles from escaping along

field lines.

Magnetic fusion energy: Energy released by a

thermonuclear reaction in the fuel ofa magnetical-

ly confined plasma.

Magnetic mirror: A generally axial magnetic

field that has regions of increased intensity at each

end where the magnetic field lines converge.

These regions of increased intensity "reflect"

charged particles traveling along the fleld lines

back into the central region of lower magnetic

fleld strength.

Mirror: See "Magnetic mirror."
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Muon: A short-lived elementary particle that

can be used to substitute an electron in a D-T mol-

ecule. It is much heavier than the electron thus re-

ducing the size of the molecule and the distance

between the nuclei. This effect makes fusion ofthe

two nuclei much more likely to occur.

Neutral beam heating: Heating a confined

plasma by injecting beams of energetic (typically

greater than 100 keV) neutral atoms into it. Neu-

tral atoms can cross magnetic lines of force to en-

ter the plasma, where they transfer their energy to

plasma particles through collisions. In these colli-

sions, the neutral beam particles become ionized,

and, like the other electrically charged plasma par-

ticles, are then confined by the magnetic fields.

Neutral beam ii^ection: A technique of using

high-energy beams of neutral atoms to penetrate

the magnetic confinement fields of a fusion plas-

ma for fueling, heating, and current drive. Once

inside the plasma, the neutral atoms are ionized

and are then confined.

Neutron: A basic atomic particle, found in the

nucleus of every atom except the lightest isotope

of hydrogen, that has no electrical charge. When
bound within the nucleus of an atom, the neutron

is stable. However, a free neutron is unstable and

decays with a half-life of about 1 3 minutes into an

electron, a proton, and a third particle called an

antineutrino.

Neutron flux: A measiu^ of the intensity of

neutron irradiation. It is the number of neutrons

passing through one square centimeter of a given

target in one second.

Plasma: An ionized gaseous system composed

of approximately equal numbers of positively and

negatively charged particles and variable numbers

of neutral atoms. The charged particles interact

among themselves, with the neutral particles, and

with externally applied electric and magnetic

fields. The plasma state is sometimes called "the

fourth state of matter" due to the fundamental dif-

ferences in behavior between plasmas and solids,

liquids, or neutral gases.

Plasma current: Electrical current flowing

within a plasma. In many confinement schemes,

plasma currents generate part of the confining

magnetic fields.

Plasma physics: The study of plasmas.

Proof-of-concept experiment: An experiment

done at a relatively early stage ofdevelopment ofa

confinement concept to determine the limits of

plasma stability, explore how the confinement

properties appear to scale, and develop heating,

impurity control, and fueling methods. Successful

completion of such an experiment verifies that the

confinement concept appears capable ofoperating

successfully on a scale much closer to that needed

in a reactor.

Proof-of-principle experiment: An experi-

ment one stage beyond the "proof-of-concept"

stage to determine optimal operating conditions,

to establish that the concept is capable of being

scaled to near-reactor level, to extend methods of

heating to high power levels, and to develop effi-

cient mechanisms for fueling and impurity control.

Proton: An elementary particle with a single

positive electrical charge. Protons are constituents

of all atomic nuclei. The atomic number of an

atom is equal to the number of protons in its

nucleus.

Pulsed operation: Noncontinuous operation

ofa fusion reactor. This term refers to reactors that

must periodically stop and restart. In pulsed op-

eration, individual pulses may last as long as

hours.

Reactor-scale experiment: Experiment to test

a confinement concept by generating a plasma

equivalent to that needed in a full-scale reactor.

Such an experiment must achieve reactor-level

values of beta and must demonstrate temperature,

density, and confinement times sufficient for the

production of net fusion power. Furthermore, its

heating, fueling, and other technologies must also

be able to support a reactor-level plasma.

Remote maintenance: Conducting mainte-

nance on reactor systems or components by re-

mote control, rather than "hands-on." Remote

maintenance will be required in fusion reactors

and in many future fusion experiments because

the radioactivity levels near and inside the plasma

chamber will be too high to permit human access.

Reversed field pinch: A closed magnetic con-

finement concept having toroidal and poloidal

magnetic fields that are approximately equal in
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strength, and in which the direction of the toroidal

field at the outside of the plasma is opposite from

the direction at the plasma center.

Scaling: Extension of results or predictions

measured or calculated under one set of exper-

imental conditions to another situation having dif-

ferent conditions. One of the most important

functions of a confinement experiment is to deter-

mine how confinement properties scale with pa-

rameters such as device size, magnetic field,

plasma current, temperature, and density. It is im-

portant to understand the scaling properties of a

confmement concept—either empirically or theo-

retically—to assure that future experiments have a

reasonable probability of succeeding.

Scientific feasibility: The successful comple-

tion of experiments that produce high-gain or ig-

nited fusion reactions in the laboratory using a

confinement configuration that lends itself to de-

velopment into a net power producing system.

Spheromak: A magnetic confmement concept

in which a large fraction of the confining magnetic

fields are generated by currents within the plasma.

The spheromak is a form of compact toroid.

Steady-state operation: Continuous opera-

tion, without repeated starting and stopping.

Steilarator: A toroidal magnetic confmement

device in which the confining magnetic fields are

generated entirely by external magnets.

Superconductivity: The total absence of elec-

trical resistance in certain materials under certain

conditions. Until recently, superconductivity had

only been found to occur in certain materials

cooled to within a few degrees of absolute zero.

Since late 1986, however, a new class of materials

has been discovered that become superconducting

at temperatures far higher than the materials pre-

viously known. An electrical current that is estab-

lished in a superconducting material will persist as

long as the material remains below its critical tem-

perature, the point at which it loses all resistance

to electricity.

System studies: Studies presenting precon-

ceptual designs for fusion reactors that serve to

uncover potential problems and determine how
changes in design choices affect reactor character-

istics. System studies are particularly valuable in

guiding the research program by identifying areas

where further research and development can have

the greatest impact.

Target: In inertial confmement fusion, the

structure or object containing the fusion fuel at

which the driver beams are directed within the ex-

perimental chamber. Targets may consist of sim-

ple disks or pellets of fusion fuel or may be

complex structures with many parts.

Temperature: A measure of the average ener-

gy of a system of particles. Given sufficient time

and enough interaction among the different por-

tions of any system, all portions will eventually

come to the same temperature. In short-lived plas-

mas, however, the ion and electron temperatures

usually differ because of insufficient interaction

between the two. Plasma temperatures are mea-

sured in units of electron volts, with one electron

volt equal to 11,605 K.

Tokamak: A magnetic confinement concept

whose principal confining magnetic field, gener-

ated by external magnets, is in the toroidal direc-

tion but that also contains a poloidal magnetic

field that is generated by electric currents running

within the plasma. The tokamak is by far the most

developed magnetic confmement concept. The

word "tokamak" is a Russian acronym

—

TOroidal'naia KAMera s AKsial'nym magnit-

nym polem—meaning torodial chamber with

axial magnetic field. See also "Conventional toka-

mak" or "Advanced tokamak."

Toroidal: In the shape of a torus, i.e. doughnut-

shaped.

Torus: The shape of a doughnut, automobile

tire, and innertube.

lYitium (T or ^H): A radioisotope ofhydrogen

that has one proton and two neutrons in its

nucleus. Tritium occurs only rarely in nature; it is

radioactive and has a half-life of 12.3 years. In

combination with deuterium, tritium is the most

reactive fusion fuel.
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Mr. ROHRABACHER. Thank you, Doctor.
Dr. Baldwin?

STATEMENT OF DR. DAVID E. BALDWIN, ASSOCIATE DIREC-
TOR, ENERGY, LAWRENCE LIVERMORE NATIONAL LABORA-
TORY
Dr. Baldwin. Good morning, or afternoon, Mr. Chairman. I ap-

preciate this opportunity to talk to you.
I am David Baldwin from the Lawrence Livermore Lab and £im

in charge of the Laboratory's Energy Programs there.

Before I get into the subject of fiision, let me make a couple of
comments, having sat here through the morning's session.

I very much am in sympathy with the burden placed on this

Committee in terms of laying out priorities for science. We are in

a situation in this country that over the past 50 years we have
built a science establishment which has provided a number of bea-
cons which are the envy of the world.
We have done that in an atmosphere of rising budgets which

have allowed us to fund many, if not most, of those projects which
really have survived good peer review and are scientifically justifi-

able.

We are now in a situation where we are going to have to trim
some of those lamps. I am very much attracted by the comments
made earlier by Mr. Wamp that we have got to do this on the basis

of some real strategic planning of where we want to go.

The question was asked earlier by Mr. Hayes. How can you not
fund a project that had good peer review?
The peer review process looks at the technical and scientific mer-

its of a specific project, and it is a valuable input to a decision proc-

ess. It cannot be the final determinant because it does not address
issues of tradeoffs and priorities.

The world we are facing has got to deal with that, and I urge
the strategic view.
Now moving to the question of fusion. Dr. Roy has kind of given

you the broad overview of what is going on in the fusion program
and its status. I will not try to do that myself. There is some of

that in my prepared, written testimony.
I will go through and try to make some comments about different

parts of the program so as to sort of help you understand where
it is and its culture and why we are doing them.

First the question of cost gets raised a great deal. The estimate
of getting to fusion of $30 billion integrating over its 50 years of

lifetime may not be too far off. The point is that it is attempting
to replace an industry whose present investment in the U.S. is $5
trillion. That is the investment in the electric power production ca-

pability.

This is a very large market. It is not a market that we would
like to leave to the Japanese, and I do not think that was the sense
of your comment.

It is a market in which the world would very much want to play
if fusion is the long-term answer.
Another question was asked by Mr. Bartlett "where does fusion

fit into our energy future?"
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Any number of people have tried to model what are energy needs
for the future, and they are compounded by—not "compounded" but
driven by two factors. One is the rise in population, and other is

a rise in expectations per head.
By even the most optimistic of these calculations, there will be

shortfalls starting somewhere in the middle of the next century,
and exactly where it is depends on what numbers you put in.

Fusion is one of very few options. There is fossil fuel in the form
of coal. There are nuclear reactors in the form of breeders. There
is solar. And there is fusion.

Now all of these have a different mix of environmental or fiscal

cost issues, and I firmly believe that as part of a prudent, long-
term energy policy we should be pursuing all of these.

The issue is not which one, but whether the mix will be suffi-

cient.

There were other questions having to do with Tokamak and al-

ternates and so on, and I will come to those comments a little later

on in my remarks.
The so-called "promise" of fusion—that is, unlimited fuel supply,

safety, lack of proliferation contribution, sind lack of environmental
impact—has been a promise which has led every major power in

the world to engage in a fusion program, and to continue to do so.

I will be very candid; it has taken longer than was expected by
the early practitioners in the field. You can make the remark that
it was easier to harness the thermonuclear weapons than to har-
ness—to make thermonuclear weapons than to harness thermo-
nuclear power.
However, progress has been very steady and very impressive.

Ten or fifteen years ago a lot of critics of the program questioned
whether fusion in the laboratory was scientifically feasible.

Now that is not questioned. The issues have turned to the ques-
tions of its cost and environment and so on. That is not only a
measure of the progress we have made scientifically, but it is also

a measure of where the program is really beginning to focus now
in its priorities.

I have to explain a comment about the fusion program. We are
often asked, "Are you a research program or an energy program?"
The point is, we are both. We are research in pursuit of a mis-

sion, but that research has forced us to develop as we went along
a whole new branch of physics. It is called high-temperature plas-

ma physics.

That has had spinoffs which I can give you some examples of,

but it has meant that this tradeoff between the research and the
applied area—that is, can you make it work, or can you make the
customer interested in it—those are the two halves, have at dif-

ferent times and at different periods gained sway in the logic of the
program, and in different members of the international community
that have different priorities.

The progress this past year that most typified our—the results

which most typified our progress was the TFPR results that I know
you are familiar with. In producing the 10 megawatts of fusion
power, the TFPR not only broke all the records of the past but,

very importantly, the performance of the plasma, the production of
the power, in details were very much in accord with the computa-
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tional modeling that we had been able to do before those experi-
ments were run.
That is, to us, very important. Those of you who have been

around some years may remember that 5 or 10 years ago the pro-
gram was criticized because of its "lack of predictive capability."

The progress we have made in that science has been truly im-
pressive. I take great pride in that, and I take great pride for the
community.
Turning to the DOE plan, about 1990 the Secretary convened the

Fusion Policy Advisory Committee called FPAC that was chaired
by Guy Steever, to advise him on the fusion program. It was drawn
from outside the community across the—with a high level of rep-

resentation.
That committee decided that it was time in the fusion program

to begin to focus on its so-called energy mission. It laid down a tar-

get for the program, a goal of a demonstration reactor operating
about 2025.

It had as a central ingredient international collaboration involv-

ing the ITER as an engineering test reactor. We had been engaged
in conceptual design of that project before the FPAC met, and it

very much supported what was being done.
But it set us on a course around which the Department has built

a plan which has a target and a number of issues that must be de-

livered—must be developed in meeting that target.

The issues are four:

That we have got to complete the physics base. We're not entirely

through. Part of that is to demonstrate and understand an ignited

plasma.
Second, we have got to develop what we call the nuclear tech-

nologies. That is primarily what we call the "breeding blanket,"
that is, the surrounding members in the reactor which convert the
energy of the escaping neutrons both into breeding the tritium fuel

and to generate electricity. It has to do this at both times, and that
is a major nuclear engineering technological development.

Third, we have to develop the materials which do not become ac-

tivated in this neutron flux so that they do not become a waste
problem that has to be dealt with after reactor shutdown. Develop-
ment of those materials is a centrally important element in the
attractiveness of a fusion reactor.

Finally, we have got to pull all this together and make a reactor
which is economically attractive to its customer. It is what we call,

what we can generally call concept improvement, but it means to

really get at the issue of the economics.
Now the ITER is designed really to fit the first two of these chal-

lenges. That is, ignition physics and nuclear technology. I will tell

you very candidly it is a conservative design for several reasons.
It is an experiment, and when you design an experiment you

have got to design some head room because you are not quite sure
where you want to land, so you have got to have some safety mar-
gin—performance safety, I mean.
The second is, it is an international project and that necessarily

brings in conservatism that all the four parties have to agree. You
sort of agree to the most conservative lowest common denominator
when you go through design.



711

For that reason, ITER should be looked upon as an experiment.
It is not a prototype of a reactor. We should be embarrassed to

think of it that way. That is where the issue of TPX comes in

—

and it is very important to our community.
The TPX has, in the jargon, to prove to you really how good a

Tokamak can be as a reactor. As Dr. Roy has said, it is to look at

steady state behavior, and it is to look at the advanced Tokamak
operating modes which will both double the quality of confinement
and the plasma pressure in an ultimate reactor and drive down the
cost. In that sense it is complementary to ITER. It is focused on
a different set of issues.

I have touched on the materials' issue. Let me go to the alter-

nates because I know that time is an issue, and take head on a
question which has been asked around here two or three times.
What would happen if we gave up the Tokamak?
As I heard the question, I was reminded when I was young in

the '50s. People asked, "Shouldn't we break up the Yankees? Be-
cause the/re so dominating the game that they're spoiling the
game of baseball".

Tokamaks have succeeded because they have proved by far the
most successful research tool that we have discovered. As they
pulled away from the pack, they had a little trouble getting started,

I'll admit. It was a Soviet Union invention and it took some time
for the West and even the Soviets to learn how to use them.
But as they pulled away from the pack, they began to attract

more resources which accelerated their pulling away, and so on,

until they became the focus of the entire world. That was based on
success, undeniably.

It turned out to be the best way to get to the reactor parameters
and to learn the physics. That success, or the success in that part
of—as an experiment, does not necessarily mean it is the best reac-

tor, because there are some different issues like cost, and reliabil-

ity, and so on.

That in my view is why the role of the alternates is so important.
I am not saying give up doing the Tokamak. It still is the clear

winner, and it may in fact prove an attractive reactor and that is

what TPX is intended to show.
But there are alternates in two classes.

The first class are sort of cousins of the Tokamak. They are relat-

ed. They kind of look like the Tokamak. They use much of the
same physics, and they are very transferrable results from the
Tokamak. They did not succeed in the early days of the Tokamak,
we now realize, because they were more—they were a more dif-

ficult configuration. The plasma had to carry more of its own cur-

rent. It was harder to find our way in the dark, if you will, until

we really understood the physics.

One of those may still make, ultimately, a more attractive reac-

tor.

The second class are some ideas which are very different fi*om

Tokamaks and would look like a very different reactor. Clearly in-

ertial fusion is the first and the premiere example.
There are other ideas which have come along. Some have been

tested. They have generally been very poor performing, maybe be-

cause we didn't understand them, but there are real reasons why
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they are not being pursued today. Still, we should remain open-
minded and look at new ideas as they come. I firmly believe that.

In conclusion on the question of the funding, the Administra-
tion's budget will permit us to continue along the path we are on,

not doing it to the depth which we would really like to do, I would
say. It will permit us to continue our involvement in the ITER de-
sign activity.

There is a major decision coming up in the next two or three
years that will have major budget implications. I recognize that.

We are committed out through 1998 to our partners, and I think
it is important to fulfill that commitment. It will allow us to get
started on the TPX, although it will be a slow start rate, which will

impact the total project cost, no doubt.
It will allow us to continue at the low level our materials devel-

opment. And I urge that we begin to open our attention to the
questions of the so-called alternates even if it is only at the theo-

retical level where we start doing some assessments.
Because this budget level does permit us to stay on this path, I

urge that you accept this level.

The questions of the ITER construction will be a major decision

in the future, and it is one that we will really have to take head-
on. It will have to be a major Administration initiative, I believe.

So in summary, I feel the program has made very good progress.

It has focused on its energy mission, and it is trying to work the
broad set of issues that need to be addressed in preparation for a
power plant.

It has as a focus the 2025 demo target date which sets the level

of funding required to get to that date.

I would be happy to answer any questions that you might have.
Thank you.
[The prepared statement of Dr. Baldwin follows:]
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Mr. Chairman and members of the Committee, I am pleased to speak to you

today about the Nation's fusion energy program. I am the associate director of

the Lawrence Livermore National Laboratory responsible for the Laboratory's

energy programs, including Magnetic Fusion Energy. I have some 25 years

experience in fusion research, including membership in earlier DOE fusion

advisory committees, and I appear today as a firm believer in fusion's potential as

an economic, safe and environmentally attractive energy source.

Within the lifetime of children bom today, the nation must assure its long-temri

energy supply. There are only a limited set of options: fossil energy in the form of

coal, nuclear energy in the fomn of breeder reactors, solar energy, and fusion

energy. All four have environmental and/or economic issues, and research

addressing these issues for all four should be supported as part of the nation's

prudent long-term energy strategy. The issue is not which of these will succeed

but whether all together can meet the needs of the nation and the world.

Fusion energy is not as mature as the other options. However, in recent years

fusion research has focused on its energy mission, and the progress has been

impressive. Ten years ago, many observers questioned whether fusion in the

laboratory was scientifically feasible. Today, few question fusion's basic

feasibility, and the issues have shifted to its economic and environmental

aspects. This is a measure of the progress the program has made.

For the reasons I will outline in the following, I urge that you support at a

minimum the Administration's FY96 budget request of $366 Million for fusion

energy. This level permits the program to continue developing the tokamak as its

principal fusion concept. The level is, however, insufficient to pursue meaningful

page 2
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development of specialized materials and non-tokamak alternatives which are

sure to play Important roles in enabling fusion to reach its highest potential

attractiveness.

Historical Perspective

The path to fusion has not been as easy as its early proponents believed - it

turned out to be much more difficult to harness thermonuclear power than to

develop the thermonuclear bomb. Nonetheless, progress in the field has in fact

been steady and dramatic. For example, as shown in Figure 1, a key

performance parameter (equivalent to the fusion power produced) has increased

10-million fold since 1975, roughly doubling each year over this period. During

this past calendar year, the TFTR at the Princeton Plasma Physics Laboratory,

using for the first time an equal deuterium-tritium fuel mixture in reactor-like

conditions, produced up to 10.7 MegaWatts of fusion power. Today, the TFTR is

continuing experiments measuring effects related to the self-heating of a plasma

by charged reaction products.

The fusion program has always had a strong research element which was

oriented toward the mission goal of energy. Because so little was initially

understood about the physics of magnetically confined plasmas, as fusion

progressed it has been necessary to develop a whole new branch of physics.

(This new physics also found application in scientific areas like astrophysics and

in industrial areas like plasma processing.) Progress in the fusion field has as a

consequence been measured not only in parameters achieved but also in

understanding developed. The past decade has seen much progress in both.

The program must now look to the future.

Fusion Program Logic: Tokamaks

The US fusion program today focuses on the goal of a tokamak demonstration

reactor (called DEMO) operating about 2025, and it places heavy reliance on

international cooperation, as illustrated in Figure 2. Its strategy is cast in terms of

four thematic lines, and success in all will be required to develop an attractive

ultimate fusion power plant: (#1) complete the development of the underlying

physics, including demonstrating and understanding a fully self-sustained

(ignited) plasma; (#2) develop the necessary nuclear technologies, especially the

"breeding blanket" required to simultaneously breed tritium fuel and produce

page 3
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energy from escaping neutrons; (#3) develop and test materials that do not

become radioactive through bombardment by escaping neutrons, for use in a

power plant first wall and structural members (Such "low-activation" materials will

be essential if fusion is to meet its high environmental potential.); and (#4)

combine all that we have leamed into making the fusion reactor economically

competitive. All this must be done, of course, without sacrificing the base

program, or intellectual core, that knits it all together.

The program activities today can be understood in terms of these four thematic

lines - both in what is being done and in what remains. Today's tokamaks, the

TFTR, Dlll-D at General Atomics, Inc., and Alcator C-Mod at MIT and those

abroad, are developing the physics of non-self-sustaining plasmas (theme #1 &

some of theme #4). To defray costs, we are partnering intemationally with the

European Community, Japan, and Russia to design the International

Themnonuclear Experimental Reactor (ITER) which, if constnjcted, will enter the

ignition regime (theme #1). (A construction decision is a year or two off, but

already the ITER collaboration, being a true partnership of all of its parties, is

hailed as establishing a new model for international scientific cooperation.)

Designed as an experimental tokamak test reactor, the ITER will also test nuclear

components and thereby meet many of the objectives of theme #2.

Low-activation materials development and testing (theme #3) has been slower,

largely because of constrained resources. The ITER parties see this as a natural

part of an international program, and a joint design of a required test facility is

underway, albeit at fairly low level.

Theme #4, called "concept improvement", involves improvements to the tokamak

and altematives to the tokamak. The TPX project is to be located at Princeton as

the centerpiece of the US domestic tokamak program for the next decade. It is

designed to test improved operating modes of the tokamak and to do so for the

first time at the steady operating conditions required in a power plant. These

improved modes can potentially double both the quality of energy confinement

and the pressure of the plasma, thereby promising significant cost savings at

reactor scale. In targeting a steady-state, advanced tokamak, the TPX is

designed to test just how good the tokamak can be as a power plant. As such, it

is complementary to the ITER which, being much larger is size and an

page 4
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international project, is based on more conservative physics and engineering

design rules.

The Role of the Alternates

The program outlined thus far is focused entirely on the tokamak, arising from the

tokamak's clear superiority as a research tool in developing the physics of

magnetized plasma and in achieving thermonuclear conditions. Hov\/ever, the

superiority of the tokamak as a research tool does not necessarily imply its

superiority as a power plant, for the requirements and criteria differ in such

aspects as cost, reliability, etc. Alternatives to the tokamak, called "the

alternates", therefore play an important role in fusion, and they are of two general

types.

The first type of altemates are those which are similar to the tokamak in toroidal

configuration, in physics, etc. For them, the results of tokamak research are

largely transferable. Most of them have had some experimentally testing over

the years and have lost in competition with the tokamak. An exception is the

stellarator, which has had considerable success in its own right and is still being

developed abroad. In reviewing why the others might have lost, we now

recognize that they are more complex than the tokamak in varying aspects of

their physics behavior. Nonetheless, they have differing desirable features; and,

once its physics is mastered, one or another may yet prove the superior toroidal

reactor

.

There are also alternate fusion approaches that differ markedly from the tokamak

and offer very different reactor concepts. Inertial fusion energy is by far the most

developed of this group. Inertial Confinement Fusion (ICF) is supported by the

DOE Defense Programs because of the capability of ICF to simulate certain

nuclear weapons physics effects. There is also a clearly recognized energy

potential for inertial fusion.

Many other approaches to fusion have been proposed over the years, and most

of these have been tried in the laboratory. To date, the results have generally

been disappointing, frequently owing to poorly understood physics

characteristics. Nonetheless, it is important for us both to encourage and remain

pages
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receptive to new ideas and, at the same time, to be demanding in our judgment

of them based on what we have learned over the past 40 years.

In times of constrained budgets, the costs of dealing with such a wide variety of

alternates can be minimized by initially subjecting them to a thorough theoretical

assessment grounded on our tokamak knowledge base, assessing both their

physical performance and their potential as a power source. This approach is

particularly appropriate for the directly tokamak-related alternates but also

applies more broadly. Any alternate that continued to look promising after this

assessment would then qualify for laboratory experimentation.

An important point to be made regarding alternates is the following: We should

not let the hope for a "miracle" invention blind us to true progress being made in

the mainline program. Maintaining the proper balance between the mainline and

innovation is an essential and difficult part of good program management.

Fusion Funding

The full energy-directed fusion program outlined above cannot be accomplished

at today's level of funding. The 2025-DEMO goal requires that activities

addressing all four of the programmatic themes be conducted in parallel, and

today's funding will not support all that must be accomplished. In particular, the

Administration's $366 Million level for FY96 fusion funding does not permit

sufficient efforts in low-activation materials and tokamak altematives. Looking

ahead, if the US enters into ITER construction, substantially increased funding for

fusion will be required.

Reducing annual outlays by stretching out schedules is made difficult by the

international nature of the program, especially so for ITER for which schedules

are set by agreement among the four participating parties. The US has

committed to the ITER Engineering Design Activity through mid-1998, and a

decision regarding our participation in construction will also be made during this

period. The ITER parties originally joined together to share costs, and the

collaboration represents an opportunity which, if lost, cannot easily be regained.

As a consequence, together with the benefits of ITER there occurs also some

loss of flexibility in setting the content and pace of our domestic program.

page 6
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The Administration request for fusion permits a slowed start on TPX, a

continuation of the ITER design and R&D, and a continuation of today's low level

of effort in the materials area. Doing these at fixed budget will, however, place

great pressure on the base program. I believe that it is also important to expand

our efforts in the altemates, even though these efforts will have to be modest and

largely limited to theory and modeling. At a minimum, I urge support at the

Administration request level, although real benefits could be realized with a

modest enhancement. Once a level has been approved, we must then work

together with our customers and stakeholders to identify consistent program

objectives and expectations.

Summary

The fusion program has made excellent progress in recent years. It is focused

on its energy mission and the broad set of issues associated with an

economically and environmentally attractive power plant. It has an action plan

that makes strong use of international collaboration. However, the scope and

time scale of the program deliverables, which in part are affected by its

international character, will require increased funding if the current program

milestones are to be met.

The fusion community is appreciative of the support shown the program by this

Committee and the Congress. Thank you for this opportunity to address you.
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Mr. ROHRABACHER. Well thank you both, very much.
I did not reign you in in terms of time because I think this is

an important issue, and it is something that I am a new Chairman,
and this type of briefing is something that I need to hear, and I

am sure my colleagues who sat through this with me agree with
that because they would have left otherwise, themselves.

I want to ask you just a few questions about alternatives.

Some people have told me that this whole concept of LASER-gen-
erated fusion is not the way to go, and that there are other alter-

natives out there that we are not looking at fully. One person even
mentioned something about an acoustic concept, of creating fusion
with water, with the use of acoustics.

Has there been any work done on this? Is this something worthy
of follow-through?

Dr. Baldwin. You asked several questions there.

Let me try to take them in reverse order, if I can.

The somolumanescence, I think is the term, the acoustic method,
is very much a gleam in the eye of people who have observed a
larger than expected temperatures in acoustically collapsing bub-
bles. I can't describe it any more than that. It is a gleam in the
eye.

The inertial fusion, which was another of your questions, has
been, as explained earlier, pursued by the Defense Department be-

cause the conditions of the plasmas simulate many of the physics
issues in nuclear weapons.
That has been a very successful program from the scientific point

of view in obtaining the kind of compressed conditions that are re-

quired. That program is wanting to develop, to initiate the Na-
tional Ignition Facility, which is not part of your purview I know,
because they are ready to go that next step.

In terms of promising candidates for fusion energy, which is a
different mission and one that has a couple of true issues they
would have to address for an energy mission as opposed to a de-

fense mission, the basic concept is certainly one which has got both
a lot of validity and a lot of experimental support— validation.

Mr. ROHRABACHER. Dr. Roy?
Mr. Roy. I think you picked two excellent examples. You sort of

framed the r£inge of alternate concepts from the most speculative

"gleam in the eye"—that's a nice one—to the one on inertial fusion

using a heavy ion driver, perhaps, that is most well advanced sci-

entifically and ready for more costly next steps, if you choose to

make those next steps.

There is work being done at various levels, but not as much

—

but not all that much. That is really the bottom line.

Mr. ROHRABACHER. I am going to yield to my colleague, Mr.
Ehlers, if he has a question or two to ask.

Mr. Ehlers. I will try to make them very direct and brief since

we have a quorum call on.

Reading between the lines, Dr. Baldwin, in your testimony there
seems to be some indication that you think it would be advisable
to proceed with TPX, that we are making a mistake by trying to

jump right to ITER.
Am I reading too much into it?
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Dr. Baldwin. I am a very strong supporter of the TPX. You cer-
tainly read that correctly.

I think I should make something fairly clear, in my view, about
the relationship between TPX and ITER because I occasionally see
statements to the effect maybe we should wait a couple of years on
ITER until TPX has begun operating.

I think that the delay—the first point to be made. If you delay
a significant period of time, you always have new information. That
is true of any project. Sometimes you have to fish or cut bait and
get started.

So that qualitative feature is always there.

Specifically the relationship between TPX and ITER, the TPX re-

sults will start coming in in the middle part of the next decade.
Those results have to be accepted by our international partners, ac-

cepted and validated in their own machines.
I alluded to the conservatism that goes into an international de-

sign. It took us 20 years to develop the data base upon which the
ITER is being designed now. We could not design—we could not
change the ITER design based on the results in one Tokamak early
in the next few years. The partners simply would not do that.

It is one of the prices you pay in going international.
If you were embarking on a strategy of saying you were not going

to build an ITER on the basis of the present data base but going
to a more advanced Tokamak data base, it would delay it probably
to about 2010, around 15 years for that data to be both gathered
and absorbed into the psyche of the designers.
Whether you could reassemble the consortium at that time is a

very fair question. For reasons of history, this ITER started as an
East/West detente exercise, and it gained momentum from there
on.

Whether there would be the willingness to restart that activity

is anybodys guess. I am not trying to hold a threat that it would
not, but it is a risk that you would take.

It is not a year or two of delay. It would be a decade or more
delay.

Mr. Ehlers. Thank you very much.
Mr. ROHRABACHER. My colleague from Massachusetts, do you

have

—

Mr. Olver. Thank you, Mr. Chairman.
I would like to follow up on that just a minute because part of

what I was wondering was the degree to which the TPX and ITER
were independent pathways, or whether they in fact were sequen-
tial pathways.

I think the answer is I am beginning to sense they are both.

Dr. Baldwin. That was close to my word, yes.

Mr. Olver. The intent of the TPX would be to have data by
2005? Is that what you said?

Dr. Baldwin. Well, it depends a little on the construction sched-
ule, of course, but the beginning of operation—I can be corrected

—

but I think is now 2001. It shifts depending on the start date.

Mr. Olver. But I think you said that ITER would wait until see-

ing what the data from

—

Dr. Baldwin. No. Excuse me. I said if you were adopting a strat-

egy of waiting on ITER design until you could base that design, to
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make it a so-called advanced Tokamak as opposed to todays
Tokamak

—

Mr. Olver. It's not? Oh. It certainly is a Tokamak

—

Dr. Baldwin. It certainly is a Tokamak

—

Mr. Olver. —approach.
Dr. Baldwin. It certainly is a Tokamak approach. It is based

on

—

Mr. Olver. Because we have never done the—followed the full

thread of the research and development on any of the alternatives,

whether they are a gleam in the eye, or acoustics

—

Dr. Baldwin. All of that's correct. All of that's correct.

Mr. Olver. —or inertia, or what.
Dr. Baldwin. It is a Tokamak of fairly conventional characteris-

tics. That is, what the TPX is trying to do is basically, if you think
of a sports car, it is trying to tune up the performance of a
Tokamak so that it, as a sports car, operates faster than whatever
are your criteria.

The ITER is a more conventional design. It is not pushing the
envelope of the present research community in the sense of its de-

sign. It is trying to use a conventional design to get into the igni-

tion regime where the properties of a burning plasma can be stud-

ied.

Mr. Olver. But clearly it is behind in terms of timing the TPX.
Dr. Baldwin. They are less than parallel, yes. There may be a

couple of years

—

Mr. Olver. Well, Dr. Roy, I am going to talk to you both sort

of together here—in your testimony. Dr. Roy, you had mentioned
that the ITER, if successful, would be $10 billion. And if unsuccess-
ful, of course, it is a lot on an experiment; it is an expensive experi-

ment.
If successful, ITER would be the first device to demonstrate con-

trolled ignition of fusion fuel.

The TPX does not represent an example of a device to dem-
onstrate controlled ignition of fusion fuel?

Mr. Roy. No. That is not the goal of TPX, and TPX isn't intended
to have ignition.

Mr. Olver. It is not intended to do that?
Mr. Roy. It is not intended to. It is intended to look at advanced

operating regimes which could make Tokamak reactors smaller in

the future, like the next generation smaller, more compact and less

expensive. It is also intended to explore steady state operation,

rather than just momentary operation like we see at TFTR, the 10
million watts of power for a second.
Mr. Olver. So it is an advanced iteration of what Dr. Baldwin

said was the present TFTR experiment which finally has provided
experimental confirmation of models, which we are far from doing
in the gleams in the eye, including cold fusion and such.

Mr. Roy. But it would be exciting to know that the TPX would
work and would enable that.

Mr. Olver. How much have we already spent on the research on
Tokamak up to this point, on Tokamak approaches? We haven't ap-
parently yet made the decision to go ahead with the TPX $700 mil-

lion, but how much in total research has gone into the Tokamak
types?



725

Mr. Roy. Well, it is a few billions—I guess it depends how you,
if you do constant dollars, current dollars. I don't have the answer,
but I can get back to you with that with spent dollars, which is the
only thing we can do quickly.

Dr. Baldwin. If you integrate, it certainly is approaching $10 bil-

lion over 40 years.

Mr. Olver. Over 40, yes. You were sa5dng. Dr. Baldwin, that you
were a young man—we were all talking about it when I was a
young man.

Dr. Baldwin. Yes, indeed.
Mr. Olver. And it seems to be taking a long time. You are talk-

ing about 2025, and Dr. Roy in the testimony speaks of developing,
current plans for developing by the middle of the 21st Century.
That requires a doubling of the DOE budget right now, essentially,

to think about—thinking of a horizon which is 55 years away, as-

suming that you meant somewhere between 2040 and 2060, or

something like that, is pretty tough around this place.

Mr. Roy. Well, I think we agree on the 2025 date. That is for

a demonstration power plant, not something that is a commercial
prototype.
Mr. Olver. For a demonstration power plant?
Mr. Roy. Yes.
Mr. Olver. Which is an iteration beyond the level of ITER.
Dr. Baldwin. Exactly.
Mr. Olver. So the next stage beyond ITER, we are talking about

$10 billion to get to ITER, and then a much larger thing to get to

something that is producing at a demonstration power level by the
year 2025.

Mr. Roy. Right. And then

—

Mr. Olver. How much has been expended on research on all of

the alternatives?

[The bell rings]

Mr. Olver. Is that the 10 minutes, or the 5 minutes?
Mr. Rohrabacher. That is 5 minutes.
Dr. Baldwin. I will try to answer the two questions very quickly.

Mr. Rohrabacher. The gentleman should be aware that it is a
quorum call

—

Mr. Olver. I don't care.

Mr. Rohrabacher. I don't, either, but it will be immediately fol-

lowed by a vote, about which we do care.

Dr. Baldwin. A quick answer to your question on the integrated

expenditure as spent on fusion, the U.S. is probably 9- or $10 bil-

lion. I don't have the total.

Mr. Olver. On a non-Tokamak?
Dr. Baldwin. Total. Total.

Mr. Olver. Total. What would it be on the non-Tokamak?
Dr. Baldwin. I don't have that figure, but I would guess it is in

the range of 10 percent.

Mr. Olver. Ten percent of that?
Dr. Baldwin. Yes, of the total.

Mr. Olver. I am fascinated by Dr. Roy's comment that, whether
we would really—and you play to it right in the beginning of your
testimony—whether we may really have cut off some of the re-

search monies going into it.
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Have we really reduced the amount over time and pretty nearly
choked off the research monies in the alternatives in order to push
the Tokamak concept?

Dr. Baldwin. Yes. The answer is, yes.

Mr. Roy. The answer is, yes. It is also

—

Mr. Olver. I wonder if it is wise to do that? There may be some
other mechanism. We may be getting into a pretty expensive route,

here.

Mr. ROHRABACHER. The gentleman's time has elapsed just as he
gleaned some important information here. I mean, that was a great
conclusion for your questioning.

I would just like to say that, correct me if I am wrong, but what
we are talking about is it is going to be another 25 years and an-
other $10 billion just to get to something that is not even a proto-

type?
Mr. Roy. Thirty years.

Dr. Baldwin. The—
Mr. Roy, Oh, no, for the demonstration power plant?
Dr. Baldwin. There were several things mixed there together,

Mr. ROHRABACHER. Yes.
Dr. Baldwin. The approximate cost for ITER was the $10 billion.

That is shared among four parties.

Mr. ROHRABACHER. Right.

Dr. Baldwin. And that was the machine I said was not a proto-

type.
Mr. ROHRABACHER. Right.

Dr. Baldwin. It was the demonstration reactor which was the
2025 target that would be a prototype.
Mr. ROHRABACHER. Yes. I see. And 2025,
Mr. Roy. At 2040—
Dr. Baldwin. On the present plan.

Mr. Roy. There is a commercial prototype for 2040, a demonstra-
tion reactor for 2025, an ITER for about 2005 or so, a TPX for

about 2001. So there are four fairly large ones you can look at,

Mr, ROHRABACHER. I do think we should be looking at alter-

natives.

With that, I want to thank you both for your testimony. We
thank all the witnesses today.

This hearing is adjourned.
Mr. Roy. Thank you.
Dr. Baldwin. Thank you.
[Whereupon, at 1:20 p.m. the hearing was adjourned,]



FY 1996 DOE, EPA, AND NOAA R&D BUDGET
AUTHORIZATIONS

THURSDAY, FEBRUARY 16, 1995

U.S. House of Representatives,
Committee on Science,

Subcommittee on Energy and Environment,
Washington, D.C.

The Subcommittee met, pursuant to notice, at 9:43 a.m. in room
2318, Raybum House Office Building, Hon. Dana Rohrabacher
[chairman of the Subcommittee] presiding.

Mr. Rohrabacher. I call this meeting of the Energy and Envi-
ronment Subcommittee to order.

Today we will hear testimony on energy and environment por-

tions of the Environmental Protection Agency's fiscal year 1996
budget request. The Energy and Environment Subcommittee has
jurisdiction over the EPA's Office of Research and Development.
The budget includes $120 miUion for ETI, which is a $52 million,

76 percent, increase over last year.

i^other area which has seen a dramatic increase in the Adminis-
tration's support is the extramural grants and fellowships program.
These two accounts have been collectively renamed STAR, Science
to Achieve Results, and since you cannot have a new acronym with-

out new spending, they are slated to receive an increase of $47.5
million. That is double last year's budget.
As I have stated repeatedly through the week, $8 billion of the

Administration's 1996 budget request falls within this Subcommit-
tee's jurisdiction. This total represents an increase of over $500
million in spending over 1995. This Subcommittee is going to find

at least $1 billion in savings from its accounts. So, rather than a
$500 million increase, there will be a $500 million decrease in

spending. Although ORD is a relatively small account, it will have
to bear its share of the cuts.

Clearly the double, and in some instances triple, digit inflation

in ORD's programs show a complete lack of seriousness on the part
of the Administration to balance the budget. We have stated that
is what we will be doing and we are going to do it. I would hope
that the administration and the directors of the various agencies
are part of the process by telling us what their priorities are, what
their spending priorities are at the highest level and what their

lowest spending priorities are, and if they do not, they will not be
part of the process.

With us today is Dr. Robert Huggett, Assistant Administrator for

Research and Development at EPA. Later we will hear from Roger
McClellan, who I have met often before and talked to in many
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hearings before, who serves on the EPA's Science Advisory Board,
but today will be speaking as President of the Chemical Industries

Institute of Toxicology based in the Research Triangle Park, North
Carolina, which was formerly represented by Tim Valentine, one of

our Committee Chairmen who is now retired, and replaced by Mr.
Funderburk I believe.

But before you begin, I will turn to our distinguished Ranking
Minority Member, Mr. Hayes, for any comments he would like to

m£ike.

Mr. Hayes. Actually, Mr. Chairman, I am going to insert some
remarks into the record—and I appreciate unanimous consent to do
that—and secondly observe that, like so many of the activities

here, this is going on at the same time as about three other things

are in which I have an obligation. So, in the event that I am not

here at the time that it would be appropriate to ask some questions

of Dr. Huggett, I have got a couple things I would like to place into

the record and also by unanimous consent ask that he might have
an opportunity to respond to those at a later time, in the event I

am not able to be here to do that.

Thank you very much.
Mr. ROHRABACHER. Those items will be placed in the record,

without objection.

But before we begin, I would like to make one more comment in

regard to the EPA's Office of Research and Development fiscal year
1996 budget request. Dr. Huggett, I want to remind you that this

Subcommittee intends to mark up authorization legislation on your
program next month. I understand that you are not really getting

us the exact figures until tomorrow. Basically, as to date both your
testimony and the ORD fiscal year 1996 budget justification docu-

ments provided to this Subcommittee are lacking in the kind of de-

tail and specifics that we need to make the hard choices that will

be required of us in this budget cycle. I am sorry that the papers
will be getting to us tomorrow instead of getting to us yesterday.

But there have been complaints that the layout of your budget
is not done in the same professional manner of other agencies and
departments. My staff, when trjdng to make sense of the figures

that were given to us, find it much more difficult in analyzing and
trying to figure out what it is all about from your agency than from
all the others that we are overseeing.

So, I would hope that if you would like to participate in the proc-

ess of seeing how much money your agency will receive, that num-
ber one, perhaps you are a little bit more diligent in terms of get-

ting us the figures on time, but, number two, that the format that

you use in letting us know what the funds are used for in your
agency is such that we can understand it. Otherwise, we will be
making decisions that will greatly affect your ability to do your job

and we will be making them based on perhaps an analysis process

that is not as accurate as it could be because the figures are not

being presented to us in the right way.
Now, with that said. Dr. Huggett, what we will do is you will

proceed with whatever statement you have, and Mr. McClellan will

proceed, and then we will have questions for you from those of my
colleagues. We do expect votes and we will just have to make do
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with the best we can today. We will be running back and forth
from the floor. So, thank you very much. Dr. Huggett.

STATEMENT OF DR. ROBERT J. HUGGETT, ASSISTANT ADMIN-
ISTRATOR, OFFICE OF RESEARCH AND DEVELOPMENT, U.S.

ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, D.C.;

ACCOMPANIED BY LEK KADELI, BUDGET OFFICER
Dr. Huggett. Thank you, Mr. Chairman. My full testimony has

been submitted for the record. I would like to introduce, first of all,

on my right Mr. Lek Kadeli, my Budget Officer.

I am honored to be here today and I am pleased to have this

chance to tell you and the Committee about the changes we are
making in EPA's Office of Research and Development in the way
it does business. I came to EPA from the College of William and
Mary and was confirmed in this position in the latter part of Au-
gust 1994. I am committed to make sure that the public monies en-

trusted to ORD are spent wisely and the science conducted by EPA
is of the highest quality and that it is applied to the decision mak-
ing process appropriately.

In less than a year, we have taken massive steps to reshape
ORD's science program. We want to make sure, as I am sure you
do, that it helps solve environmental problems now and in the fu-

ture. We want to make sure that the science is excellent and is so

recognized, and we want to make sure that we get the biggest re-

turn for our efforts.

Today I would like to summarize for you some of the steps that
we are taking to achieve these objectives and to talk to you about
how we intend to continue these efforts in fiscal year 1996.
The questions today about environmental pollutants and environ-

mental stressors far outstrip our ability to provide the answers. We
must set new research priorities to ensure that science in the Envi-
ronmental Protection Agency is driven by the Agency's most press-
ing needs, and we must carefully select programs that will achieve
our goals. We need to know the most effective ways to prevent pol-

lution. We need to know the levels and national distributions of
agents and pollutemts that have effects on human populations and
ecosystems. We need to know the diseases and other effects that
these agents and pollutants cause. We need to know which are the
major and which are the minor contributors to the overall exposure
of pollutants, and we need to know the alternative strategies and
relative risk, cost, and benefits of various management strategies

to ensure a clean environment.
Clearly the task of providing such knowledge is challenging in

the face of resource limitations, the need for timely answers, and
the complexity of the tasks. That is why we are taking dramatic
actions to maJce major changes in the way ORD does its job. We
are proceeding along two fronts.

In the past we have fiilly not recognized the importance of long-

term research to solve complex problems. To correct this, we are
now attempting to program 50 percent of our budget for long-term
research. The other 50 percent will be focused to more near-term
support that is strongly influenced by the near-term regulatory
needs of the programs in the regional offices at EPA.
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The reason we are increasing our long-term efforts is simply that
many of our most pressing environmental problems simply cannot
be solved by short-term, short-sighted research. We must focus on
the ways to reduce key uncertainties in risk assessments and to de-
velop better alternatives for risk reduction. The inaccuracies and
uncertainties in current risk assessment methods can lead to the
inefficient use of resources and they can also be dangerous to the
public and to the environment.
For instance, the tradeoff between the microbial hazards and

chemical hazards in drinking water presents a difficult choice be-
tween competing risks. If the risks from byproducts in drinking
water disinfection are over-estimated, for instance, trihalomethanes
from using chlorine to kill bacteria and microbes in drinking water,
the regulatory response may be to reduce disinfection by using less

chlorine and thus significantly increase the risk of waterbome dis-

eases. Competing risks.

With the Agency we have many very fine scientists, but they rep-
resent only a small fraction of the scientific talent available in our
country. We intend to better engage the scientists in our univer-
sities and our not-profit-for institutions to help us in our efforts. Al-

though ORD has operated a small, competitive, peer-reviewed re-

search grants program since 1980, it is pitifully small. Reviews by
organizations such as the National Research Council and the Envi-
ronmental Protection Agency's Science Advisory Board have rec-

ommended enhancements in the program. This is one of the areas
that you mentioned in your introductory speech, Mr, Chairman.

In response, we have expanded the peer review program for in-

vestigator initiated grants from $22 million in 1994 to $44 million

in fiscal year 1995. We have done this without additional taxpayer
dollars by reprogramming within our base. We have identified

areas that we were getting our work done by contracts, by lining

out to individual companies, now by going out to get that work
done through our academic community by peer-reviewed, competi-
tive grants so that we have the potential of getting the very best
work done from the very best investigators with the very best
ideas. So, we are not asking for new money for this.

To further strengthen the program, we have established a part-

nership with the National Science Foundation. We have established

a memorandum of understanding to conduct a joint research grant
program in the areas of mutual programmatic interest. What we
are doing here is leveraging our money with other organizations so

that jointly we can fund programs and get more benefit from our
dollar. A joint proposal solicitation will be issued soon. It is my un-
derstanding that it may be issued as early as Tuesday of next
week.
We will jointly conduct peer reviews of the proposals using the

NSF peer review process. We have received much criticism in the
past of not using proper peer review for our work. I can guarantee
you that from now on and into the future our peer review program
in the Office of Research and Development will be of the highest
quality and as good or better than any other agency in the Federal
Government.
The broad topical areas of interest to both agencies are tech-

nology for a sustainable future. Areas in this category would in-
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elude such things as pollution prevention. Contingent valuation
and environmental policy. These are areas that are absolutely es-

sential if we are to do the proper type of cost-benefit analysis that
we need to do with our risk analysis. And water and watersheds,
encompassing various types of ecological principles and the flows of

chemicals and their effects. Both EPA and NSF will contribute
funding to this joint program. Our part again will come from
reprogramming within our base.

In addition, by the end of this week, EPA will have announced
two special solicitations in addition. One seeks applications in four
topical areas that are of interest mainly to EPA and its mission:
Human health risk assessment methodology, which I am sure is of

great interest to Dr. McClellan; indoor air quality; criteria air pol-

lutants, such as particulate matter and ozone; and the impacts of

global change on hydrologic resources.

The second solicitation focuses on projects in the area of pollution

prevention through regulatory and policy modifications; through
technical assistance and technology transfer; through training in-

centives to prevent pollution. The review of the proposals will be
essentially the same as in the joint EPA/NSF initiative.

Since I have been at EPA, we have established a strong graduate
fellowship program to train the environmental specialists of tomor-
row. We need to guarantee that tomorrow's problems are studied
and faced by the very best and most competent people available in

the world. In fiscal year 1995, we will offer 100 graduate fellow-

ships. Our goal is to increase the total number of fellowships to 300
again by reprogramming within our base. We are not asking for

new money, and the total of this comes up to the $47.5 million

which you mentioned in your introduction.

We advertised for the first 100 fellowships in December of 1994.

By the end of January, we had over 5,000 requests for 100 posi-

tions. I think there is a very important message here. It dem-
onstrates a very strong need. As I mentioned earlier and I will

mention again, both the grants program and our fellowships pro-

gram will be done without requesting additional funds.

We all believe that protection of the American public and the en-

vironment is important, and we also believe that research is need-
ed to learn more about the risks from environmental pollutants

and to determine the most effective and economical means to con-

trol them. Therefore, it is essential that ORD be organized and
managed in such a way as to maximize its potential to understand-
ing risks and to implement effective risk management options. We
have been and will continue to be leaders in the development of

risk assessment methods and in the application of risk assessments
to inform Agency decisions.

Last fall we announced a framework for the reorganization of

ORD laboratories. We are consolidating 12 laboratories, 4 assess-

ment offices, and 7 headquarters offices into 3 national laboratories

and 2 national centers. This is streamlining at its maximum. We
are doing this along the National Academy of Sciences risk assess-

ment/risk management paradigm. The purpose is to free up people
to do science, to take them out of the management policy line and
let them do science and technology.

88-393 95-24
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Mr. ROHRABACHER. Dr. Huggett, one moment, please. Just for

the Members' sake, I will say that we will permit Dr. Huggett to
finish his statement—probably you have a couple more minutes

—

and then we will just go and vote, and right after the vote, we will

then proceed with the next witness.
Dr. Huggett. Sir, I will skip a few things, but I will tell you that

we are streamlining. We are taking 22 organizations and making
them into 5 for better management. We are reducing the policy
management staff in headquarters from approximately 300 to 150.
You have mentioned the STAR program. We feel it is a very im-

portant program. It is one that will allow us to get the best work
done possible by engaging the academic community. Not new
money, but reprogramming. Where we would go out on direct line

contract, we will now go through competitive processes. We do have
a request in to the 1996 budget for an increase in the Administra-
tion's Environmental Technologies Initiative.

We also are looking to reprogram monies from our base to get
into areas such as ozone formation, ozone health effects, hazardous
air pollutants, exposure of children to pesticides, non-cancer
endpoints, various risk assessment methodologies, a program to

characterize pollutants that interact and act with endocrine or hor-
monal systems, and comparative risks of various drinking water
and disinfection byproducts. As you know, we lost over 100 people
in Milwaukee to an outbreak of Cryptosporidium, over 100,000 peo-
ple made ill. This is a serious problem. We have to work on it.

These are hard choices. We do have new money in the budget,
the ETI money and the small amount in something called the Glob-
al Change Action Plan. Everything else that we have in this in-

crease of approximately $84 million is reprogrsmiming within our
base, getting rid of programs we are now doing or decreasing them
and prioritizing those that we decrease the most on those that we
know the most about. We are prioritizing our research on reducing
uncertainty the most. Thank you, Mr. Chairman.

[The prepared statement of Dr. Huggett follows:]
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Statement Of Dr. Robert J. Huggett

Assistant Administrator for Research 4& Development

U.S. Environmental Protection Agency

Before the Subcommittee on Energy & Environment

Committee on Science

U.S. House of Representatives

February 16, 1995

Mr. Chairman and members of the Subcommittee, it is indeed an honor to be

here today. I am pleased to have the chance to tell you about the changes we are

making in the way the EPA's Office of Research &. Development (ORD) does

business. Changes that will improve the type of support ORD provides to help

make better decisions at EPA both now and in the future. Changes that will take

fuller advantage of this country's scientific resources both within and outside of

EPA, and changes that will make the research conducted by EPA recognized for its

scientific excellence.

I came to EPA from the College of WiUiam and Mary last July, committed to

make sure that the public monies entrusted to ORD are spent wisely, that the

science conducted at EPA is of the highest quality and that it is applied to decision-

making appropriately. In less than a year, we have taken steps to reorganize ORD
to support the risk assessment/risk management framework. We have expanded our

grants program to take advantage of the vast scientific expertise outside EPA to help

the Agency fulfill its mission, and we have established a graduate fellowship

program to frain the environmental scientists and engineers of tomorrow. We did

this without requesting additional funds. Instead we redirected resources in ORD
without compromising the science we conduct and without adversely affecting the

support we provide to the program offices.
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We all believe that protection of the American pubUc is important and that

research is needed to learn more about the risks from environmental pollutants and

to determine the most effective and economical means to control them. It is obvious

that research must address central issues regarding environmental management,

including:

o What are the most effective ways to prevent pollution?

o What are the levels and national distributions of agents and pollutants

that have effects on human populations and ecosystems?

o What diseases and other effects do these agents cause?

o Which are the major and which are the minor contributors to the

overall exposures to pollutants?

o What are the relative risks, costs, and benefits of alternative

management strategies to protect human health and the environment?

We don't know all the answers to these questions. To help address the

uncertainties, the research agenda at EPA is designed to provide the best and most

practical protection of human and ecological health.

Clearly the task of providing such knowledge is challenging in the face of

resource limitations, the need for timely answers, and the complexity of the task.

The OfiBce of Research and Development can take pride in its many successes,

including;

o Development of a world class neurotoxicology research program in

Research Triangle Park, North Carolina

o Development of the Superfund Iimovative Technology Evaluation

(SITE) Program

o Development of bioremediation techniques to clean up pollutants

However, I expect you have heard criticisms that ORD is not always timely and that

its work is not always relevant to the program offices at EPA. In the past, these

criticisms have been valid, at least in part. That is why we are taking dramatic
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action to make major changes in the way ORD does its job. The changes I will

describe today are essential for a sound science program at EPA and they put in

place a plan that will achieve results, both now and in the future.

To provide the best science in a timely fashion to support today's decisions,

and to prevent problems in the future, we are proceeding along two fronts. In the

past, we have not fully recognized the importance of long-term research to solve

complex problems. Our past focus was too often on short-term problems. We are

now attempting to program 50 percent of our budget for long-term research to

prevent pollution and to reduce the most pressing and relevant uncertainties about

the substances present in the environment and the type and magnitude of effects

they cause. The other 50 percent will be focussed to more short-term support. This

short-term work is motivated and strongly influenced by the near-term regulatory

needs of the program offices at EPA.

We believe that it is critical for us to direct a significant portion of our

research budget to efforts designed to reduce uncertainties in risk assessment and to

develop better technologies for risk reduction. The inaccuracies and uncertainties in

risk assessment methods can not only lead to the inefficient use of resources, but

they can also be dangerous to the public and the environment. For instance, in

drinking water, the trade-off between microbial hazards and chemical hazards

presents a difficult choice between competing risks. If the risks from by-products of

drinking water disinfectants are overestimated, regulatory responses to reduce risks

associated with disinfection may significantiy increase the risk of waterbome

disease.

A long period of time will be required to perform the types of research

needed to resolve this kind of question. Periods of time that extend beyond any one

Administration. Thus, we ask for your support of a strategy for research that is

designed to provide the strong science needed for informed decision-making over

time.

Now I would like to mention some of the specific efforts recently undertaken

to improve the research program at EPA. When the President's FY 1996 budget

was released February 6, Adminisfrator Browner announced the new STAR
program at EPA ~ Science to Achieve Results. The two cornerstones of this

program are the expansion of our research grants program and the creation of a
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graduate training fellowship program.

Expanding the Research Grants Program

EPA has many fine scientists, but they represent only a small fixation of the

scientific talent available to help us resolve the many uncertainties about

environmental protection. Although ORD has operated a small, competitive, peer-

reviewed, extramural investigator-initiated research grants program since 1980, the

general consensus is that EPA needs to do a better job of tapping into the expertise

that exists outside of the Agency in the wider academic community. Until 1994

fimding fluctuated between $5 million and $25 million per year. The program was

fimded in FY 94 at $22 million. Because the program was small, only a few

apphcants were awarded grants. The low probabihty for success became generally

known by the mid-1980's, and as a result scientists turned away fi"om many of the

issues of concern to EPA.

In recognition of this problem, a 1994 report. Research. Development, and

Technical Services at EPA: A New Begiiming. prepared by an Agency-wide

Steering Committee, recommended that EPA increase the size of the extramural

research grant program to $100 million per year. In response, we have expanded

the peer-reviewed program for investigator-initiated grants to $44 million in fiscal

year 1995. The President's budget requests $85 miUion for grants for FY 1996. A
typical grant will last two to three years, and provide approximately $1 50,000 worth

of scientific support per grant year.

ORD headquarters offices, laboratories, and EPA program offices worked

together and carefiilly reviewed the research budget to identify fiinds which could be

shifted fi^om contracts or cooperative agreements to support the grants without

adversely significantly impacting existing research programs or our commitments to

EPA program offices. Additionally, ORD worked with EPA program offices to

identify appropriate topics for the FY 1995 grants program to enlarge the science

base needed to support EPA's mission. The FY 1996 program is being designed in

a similar fashion.

In December 1994, EPA signed a Memorandimi of Understanding (MOU)
with the National Science Foundation (NSF) to establish the fi-amework for
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conducting a joint extramural grants research program in areas of mutual

programmatic interest. A joint solicitation will soon be announced.

Prior to the signing of this MOU, EPA and NSF staff worked closely to

determine how best to build the partaership. We are developing joint program

announcements, jointly establishing award decision protocols, and will jointly

conduct peer reviews of the proposals. We have agreed to use the NSF peer

review process to evaluate the proposals and will assign EPA staff to help

administer the reviews.

The broad topical areas of interest to both agencies are: technology for a

sustainable future, contingent valuation and environmental policy, and water and

watersheds. Both EPA and NSF will contribute funding for the joint program, with

EPA contributing $10.5 million and NSF at least $7.5 million.

EPA announced another special sohcitation that will seek applications in four

topical areas of interest to EPA: human health risk assessment methodology, indoor

air quahty, criteria air pollutants (particulate matter and ozone), and the impacts of

global climate change on hydrologic resources. A second, EPA-only, solicitation

focussed on socioeconomic initiatives to promote development of technology for

pollution prevention will be released this week. In reviewing the proposals received

in response to these special solicitations, EPA will use a panel peer review process

essentially identical to that used in the joint EPA/NSF initiative.

Building the Fellowships Program

The problems of the future will be solved by the students of today. Unless

we find ways to attract young scholars into studies of environmental science and

train them accordingly, our ability to maintain adequate envirorunental protection

will be compromised. Since I have been at EPA, we have established a strong

graduate fellowship program. In FY 1995 we will offer 100 graduate student

fellowships. In the future, our goal is to increase the total number of fellowships

funded annually to 300. In December 1994, EPA issued an announcement inviting

applications for 1 00 graduate fellowships in academic disciplines related to

environmental science and technology: the physical, biological and social sciences,

mathematics, computer sciences, and engineering. By the end of January, over
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5,000 applications had been requested by students interested in our program,

demonstrating a very real need.

The fellowships are intended to defray most of the costs associated with

advanced environmentally-oriented study leading to the masters or doctoral degree.

Applications will be peer reviewed by panels of scientists, mathematicians, and

engineers selected by EPA from throughout the national community. I hope we will

be able to count on you for support of our efforts to provide grants to universities

and to provide fellowships to frain the scientists of tomorrow.

Peer Review

Decisions at EPA will not be credible unless they are based on credible

science. Credible science is assured by independent peer review. In June 1994, the

Administrator issued a peer review poUcy and instituted a comprehensive Agency-

wide program to ensure that major scientific and technical work products receive

independent peer review from scientific and technical experts as part of the overall

decision-making process. To implement this Agency-wide program, each EPA
office developed "Standard Operating Procedures" (SOPs) for peer review. They

became effective on October 1, 1994.

The SOPs were developed under the auspices of EPA' s Science Policy

Council, which the Deputy Administrator chairs. Each SOP reflects three major

features of EPA's peer review policy. First, each outlines the principles and

procedures that the office will use to conduct peer reviews of major scientific or

technical work products related to Agency decisions. Second, each SOP vests

responsibility and accountability for the conduct of peer review with appropriate

Assistant and/or Regional Administrators; and, it includes a list of candidate work

products for peer review in FY 1995. Third, the procedures recognize that different

types of peer review are available, and that the appropriate type should be selected

for each work product. For example, external expert reviews are more appropriate

for particularly novel, complex, costly, or controversial issues, while internal

reviews may be suitable for more straight-forward products, so long as the

reviewers have the requisite expertise and independence.
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The SOPs will govern the first year of the new peer review program, and will

be revised as needed. These procedures will be supplemented with implementation

assistance provided by the staff of the Science Policy Council. A training workshop

held in mid-January fostered discussion among EPA staff on the conduct of peer

reviews, including points to consider when selecting the type of review, identifying

appropriate reviewers, acquiring peer review services, dealing with peer review

comments, completing the Agency documentation, record-keeping, and other issues.

Additional consultation and training will be made available during the year.

In addition to the review of our work products, we have taken steps to make

peer review integral to ORD's program planning and evaluation efforts. We are

committed to the use of peer review to help prioritize research needs, to select new
research projects, and to judge the quality of the work produced by the projects.

We have engaged in a constructive dialog with the scientific community by working

with both the National Academy of Sciences' (NAS) National Research Council

(NRC) and with the EPA's Science Advisory Board (SAB).

Last September, based on guidance fi^om the Appropriations Committee, we
entered into a two-year contract with the NRC to perform an independent evaluation

of our research program. Under the agreement, NRC will review our overall

research and strategy, our long-term research program, our peer review procedures,

and our research staff career development and performance evaluation procedures.

To accomphsh this work, the NRC estabhshed the Committee on Research and Peer

Review at EPA last November. It is a 24-member committee of recognized experts

fi-om a wide range of scientific and engineering disciplines, including ecology,

chaired by Dr. Paul Risser, President of Miami University of Ohio. An interim

report is expected in March. The final report is due in 1996.

In addition, we have asked the SAB to review our program on an ongoing

basis . The activity will be kicked off at a March 17 meeting of the Research

Strategy Advisory Committee (RSAC). We will integrate their findings with those

fi-om the NRC to improve our program.

Strategic Directions for Research Program

In September, 1994, 1 formed the Research Coordination Council to provide

recommendations about research priorities and strategic direction. The Council
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includes senior-level representatives from EPA's program offices and regions.

During the Fall, the Council played a major role in helping me design ORD's
expanded grants program. The Council recommended research areas for which

grant solicitations are to be sought; the grant solicitations reflect this advice. The

Council also made recommendations regarding current research activities that could

be eliminated or conducted via a grant program, so that the grants program could be

expanded without the need for additional research resources or any adverse impacts

on research requirements. This is a key issue. We are not asking for more

money for our grants program. We will support it through a redirection of

existing resources. The goal is to address through a rigorous, competitive, peer-

reviewed grants program, many of the same critical mission-driven questions that in

the past, may have been the subject of research performed by contractors.

In another effort to ensure that the research program targets the highest

priority research needs, ORD is conducting a customer-oriented base review of all

ongoing research. Teams of people from ORD, the program offices and regions are

examining the strategic direction of ORD's research program in each area and are

making recommendations for change. The base review will also examine whether

research is focused on the areas with the greatest potential for reducing uncertainties

in risk assessment, and the areas with the greatest potential for facilitating risk

management. The base review will be completed in March.

As part of the follow-up activities to the report Research, Development, and

Technical Services at EPA: A New Beginning, ORD has undertaken a fundamental

re-examination of its research planning process. During the first quarter ofFY
1995, ORD, the program offices and regions reached agreement on the fimdamental

attributes of a new science and research planning process. In addition, the major

components of the new planning process were identified and work began on the

development of the details. First, it will have a science and sfrategic plan jointly

developed by ORD, the program offices and regions. The plan will provide the

blueprint for ORD's research program and science within the Agency. Second,

there will be 5- year plans developed around a set of "theme" areas that recognize

program and regional office needs. Third, a process for aimual budget development

that is guided by the sfrategic plan has been agreed upon. Finally, the new process

will include laboratory implementation plans that describe the research being

conducted by each laboratory and how it relates to the sfrategic plan.

8
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Risk Assessment and Economic Analysis

A major concern to this Congress and to the U.S. pubhc is the accurate

assessment of environmental risks, costs and benefits. EPA has had a program in

place for well over 10 years to develop and update guidelines for risk assessment.

Existing EPA risk assessment guidelines address carcinogenicity, mutagenicity,

chemical mixtures, developmental toxicity, and exposure assessment. The

guidelines are used by EPA program offices to develop risk assessments, and are

used by risk assessors throughout the U.S. and in other countries.

A working draft revision to EPA's cancer risk assessment guidelines was the

subject of peer review last September. The comments are being used to revise and

expand the working draft. Last July, EPA's Science Advisory Board reviewed draft

guidelines for risk assessment of reproductive effects. We are awaiting their

comments.

EPA's Guidelines for Performing Regulatory Impact Analyses , originally

developed in 1983, are used by EPA program offices to analyze the costs and

benefits of EPA's major rules and policies. EPA's Office of Pohcy, Planning, and

Evaluation is leading the effort to update the guidelines to reflect advances in

economic and risk assessment theory, to address Administration guidance on

developing regulations and analyzing regulatory options, and to better integrate

information fi^om health and ecological assessment processes with the information

from the social sciences. Last Fall, EPA's Science Advisory Board was briefed on

the plans for updating the guidelines. A review draft of the revised guidelines will

be ready for SAB review in April.

ORD Reorganization

Beginning with the EPA Science Advisory Board report Future Risk in 1988,

there has been considerable attention, focussing on the quality and role of science in

EPA. For example, the Carnegie Commission, the Administration's National

Performance Review (1993), the Mitre Corporation (1994), the National Academy
of Public Administration (1994), and the EPA Science Advisory Board (1994) have

each examined the Agency's laboratories and its research program.

In response to these reports, a senior-level Agency-wide Steering Committee,
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chaired by the Deputy Administrator, developed a set of recommendations for

science at EPA. Its major conclusions were that ORD should:

• continue to invest in both long-term and short-term research

• adopt the risk assessment/ risk management paradigm as the organizing

principle for configuring ORD laboratory missions

• realign ORD laboratories into 3 national laboratories with clearly

defined science missions

• restructure and reduce ORD headquarters and delegate certain

management and administrative fimctions to field operating units.

Last Fall, we announced a framework for the reorganization ofORD
laboratories. We are consolidating 12 laboratories, four assessment offices and

seven (of nine) headquarters offices into three new national laboratories and two

national centers. The organizational structure for the new national laboratories is

modeled after the 1983 NAS report Decision Making in the Federal Government:

Managing the Process , which laid out the risk assessment/risk management

framework used by EPA program offices and others to identify, understand, and

manage environmental risks. The new structure sfreamlines operations by giving

more decision-making responsibility to laboratory managers, and it eliminates a

layer of headquarters management. The new ORD national laboratories and centers

are:

The National Health and Environmental Effects Research Laboratory

The National Exposure Research Laboratory

The National Risk Management Research Laboratory

The National Center for Environmental Assessment

The National Center for Environmental Research and Quality

Assurance

In conjunction with the creation of the national laboratories and centers, ORD
is restructuring its headquarters organization. We have akeady designated two

10
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Deputy Assistant Administrators. The Deputy Assistant Administrator for Science

is Joseph Alexander, who comes to EPA from NASA. He will focus on strategic

planning for research and provide hi^-level leadership for strengthening all aspects

of the research program. The Deputy Assistant Administrator for Management is

Henry Longest, formerly director of EPA's Superfimd program. Henry will focus on

improved management ofORD operations.

The decision was made to restructure ORD in two phases. In the first phase

we create the overall framework for a new ORD organization and establish the

executive leadership for the new organization. A phase I proposal has been

submitted to the Agency for approval. I expect it will be approved by mid-March.

In the second phase, the vision becomes real as detailed reorganization plans are

fleshed out and individuals are placed into each of the major components

established in the initial framework. Approval and full implementation of the

second phase is expected before September 15, 1995.

FY 1996 BUDGET HIGHLIGHTS

The Agency's FY 1996 President's Budget supports many of the actions I

have described above. We have accomplished this by making difficult choices in

our budget. As I mentioned earlier, the FY 1996 request includes a new initiative

called STAR (an acronym for Science to Achieve Results). STAR provides a

critical investment in scientific excellence to serve the Nations's environmental

protection needs through a vigorous investigator-initiated research grants program to

support research by the best environmental scientists in imiversities and other not-

for-profit institutions, and through a fellowship program to support the best and

brightest graduate students in the environmental sciences.

In addition, the FY 1996 budget request also reflects the Agency's emphasis

on innovative risk management approaches, with a total EPA investment (over the '

FY 1995 enacted level) of $52 million in the Adminisfration's Environmental

Technology Initiative (ETI). The goal of ETI is to develop more advanced

environmental systems and freatment techniques that can yield environmental

benefits and increase exports of "green" technologies.

Lastly, through the Agency's FY 1996 research budget request we have

sought to advance research that will have the greatest impact on reducing the

11
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uncertainty in risk assessments and facilitating risk management. To help

accomplish this, the FY 1996 request redirects resources to critical research areas

required to better understand risks associated with prolonged exposures to certain

environmental stressors. These include:

o $3.5 million to improve our understanding of ozone formation and ozone

health effects;

o $3.5 million to characterize the risks of hazardous air pollutants emitted in

significant amounts fi^om small sources that are concentrated in large amounts

in urban neighborhoods;

o $2 million to examine exposure variables and routes which can increase

children's exposure to pesticides;

o an additional $4.5 million to improve risk assessment methods in eight critical

areas selected by the Agency's Science Policy Council;

$5 million to initiate a program to characterize the effects of environmental

exposures to chemicals that react with the endocrine system;

o an additional $3.5 million for research on exposures to, and the comparative

risks of, various drinking water disinfection methods and their by-products

and microbes.

These decisions required that hard choices be made. Important research

programs where the risk uncertainties are comparatively smaller will be de-

emphasized, and in some cases eliminated. However, only by making such difficult

choices can we assure that our resources are redirected at those risks where

research can have the greatest impact.

Conclusion

In conclusion, we take pride in the steps we have taken to make the science

at EPA more relevant now and in the future. We have reorganized ORD to

match the risk assessment/risk management framework EPA and others use to

conduct their business. We have expanded the range of expertise available to

EPA to include the best scientists in the country, both for research and for peer

12
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review. And we have launched a program to ensure that the scientists of
tomorrow are well trained and cognizant of the environmental issues facing the
nation. I thank you again for inviting me to this hearing, and I am glad to answer
any questions you may have.
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Mr. ROHRABACHER. Dr. Huggett, thank you very much.
We stand in recess. I would suggest for the members to go and

vote and then just immediately return. Our next witness will begin
at the time it takes the chairman to walk over and vote and return.

Thank you very much. We are in recess for at least 10 minutes.
[Recess.]

Mr. ROHRABACHER. Back into session, and Dr. McClellan, would
you like to move forward?

STATEME^P^ OF DR. ROGER O. MCCLELLAN, PRESffiENT,
CHEMICAL INDUSTRY INSTITUTE OF TOXICOLOGY, RE-
SEARCH TRIANGLE PARK, NORTH CAROLINA
Dr. McClellan. Mr. Chairman, members of the Subcommittee,

I am pleased to have the opportunity to testify at your request on
the President's request for the fiscal year 1996 budget of the U.S.
Environmental Protection Agency's Office of Research and Develop-
ment. I request that this written testimony be included in the
record as though read in its entirety.

Mr. ROHRABACHER. That will be done with pleasure and I hope
you do summarize. Thank you.

Dr. McClellan. By way of background, I do serve as President
of the Chemical Industry Institute of Toxicology located in Re-
search Triangle Park, North Carolina, close by the Health Effects

Research Laboratory and other major facilities of EPA.
The comments I offer today are based on my experience as a sci-

entist and research manager and extensive service in advisory roles

to numerous public and private organizations. I have had the privi-

lege of serving on the Science Advisory Board under each of the
agencys Administrators on a number of different committees.

In my testimony, I want to just highlight a few of the broad
trends that I see evident in terms of the research program, and by
way of background, a perspective that I would like to keep in mind
throughout it all is that today we are expending approximately
$150 billion per year in environmental compliance costs. It is my
view that the research program of the agency can have a tremen-
dous impact on whether those dollars are spent wisely.

In its report last year on the EPA laboratories, the Research
Strategy Advisory Committee agreed with the oft-stated premise
that good environmental protection must be founded on a solid sci-

entific base. I think over the last 15 years there has been a steady
erosion in terms of that base within the agency, and we see today
that about 8.5 percent of the agency's dollars and 15 percent of the

work years of the agency go into the research program. In my view
this is not in accord with what one would expect for an agency that

wants to enhance the science base that underpins its activities.

I appreciate the difficulties of the committee in grappling with
research and development budgets. I only wish there were some
way which the committees could take a hard look across the agency
and see if it was not possible to do a reordering of the allocation

of resources within the agency. I think if that were done, R&D
would go up and the total agency would go down, and the dollars

you need to save would be realized.

Within the request of the agency, there is the program for

Science To Achieve Results, the STAR program. I do support this
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initiative as a way of forging a more effective partnership with the
scientific community at large bringing their skills to bear on impor-
tant national environmental issues. I do think that it is important
as this goes forward that attention is given both to the quality of
the science and the relevance of the science to the needs of the
agency. I do have to express some concern that the involvement of
the National Science Foundation, although it may help assure the
quality of the science, may make more difficult assuring the rel-

evance of that science to meet the needs of the agency.
In addition to the important link to the scientific academic com-

munity for research ideas, the agency needs to continue to promote
even more effective interactions among researchers fi'om industry,
private research foundations, and government agencies here and
abroad.
One area in terms of specific research activities that I would like

to address is the critical need for additional information on ozone
and PMIO. These are standards that, as you know, are to be re-

viewed every 5 years, although the agency has never met that
deadline. These standards have multi-billion dollar

—

Mr. ROHRABACHER. Maybe you could tell us what PMIO is so we
can

—

Dr. McClellan. What?
Mr. ROHRABACHER. Could you tell us what PMIO is?

Dr. McClellan. PMIO is the particulate material in the air.

This is the standard that originally developed on the basis of total

suspended particulate material, essentially what you could sample
through a filter drawing everything that would come in. The last

review of that standard resulted in a change to what we call partic-

ulate material 10. That is the size fraction under 10 microns. This
was done to make the standard a more health-relevant standard
because it is not the boulders, if you will, in the air that are of real

concern to us. It is the smaller particles that we inhale deep into

our lung.

The agency is now in the process of reviewing that standard. One
of the troubling issues is that there is data that is emerging sug-
gesting that there are health effects, both morbidity—that is, ill-

ness—and mortality, deaths, associated with levels that are on the
order of the current standard. So, there will be great pressure to

reduce the standard further. Yet, at the same time, we have a
number of areas out of compliance with the current standard.

It is my thesis that today we need more scientific information to

really understand what is going on here before proceeding to a re-

vision of the standard that is going to have multi-billion impacts
over years.

Mr. ROHRABACHER. And you are saying not enough money is

being put into that area.

Dr. McClellan. I do not think there has been enough put into

it in the past. Today we are sitting with a very squishy database
and, at the same time, people pushing forward in terms of revision

of the standard. My personal view is I think we could well say time
out, a moratorium in terms of holding to the current standard, and
let us take the next 4 or 5 years to develop the database so that
we can create a scientifically defensible standard. To me that is a
good expenditure of R&D dollars. There are dollars in the budget
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for that. My personal view is that ought to be accorded even higher
priority.

Mr. Salmon. Mr. Chairman?
Mr. ROHRABACHER. Yes?
Mr. Salmon. May I ask a question real quick?
Mr. ROHRABACHER. Sure. Well, if it is all right with Dr. McClel-

lan.

Mr. Salmon. Would that be all right? I just have a question.
When you get on to the PMIO, that is kind of a sensitive spot

for me. I am from Arizona. We live in the desert. It seems like a
lot of the regulations that are enforced from here do not really take
that into consideration. In fact, we are probably going to be dealing
with you all in the not-so-distant future because of our particulates
in the atmosphere. We could pave the desert and water it down,
but I am not sure that is the solution that the folks in Arizona
really want us to do. I would like to understand a little bit more
about this PMIO stuff.

Mr. ROHRABACHER. I will tell you the reason why I interrupted
the testimony was that I wanted to make sure that I understood
and the panel understood

—

Dr. McClellan. I would be happy to digress or return to it later.

Mr. ROHRABACHER. —that point that was being made. But I will

tell you what. In your question period, you should ask Dr. McClel-
lan to expand upon that because it is just that my question was
aimed at tr5dng to make sure we understood exactly what he was
testifying about and not to necessarily challenge him one way or

the other.

Dr. McClellan. I will be very happy to return to that question.
Mr. ROHRABACHER. Are you going to have to leave later? Is that

it?

Mr. Salmon. Actually I have two committees that I have to deal
with.

Mr. ROHRABACHER. Dr. McClellan, why don't you go ahead and
answer him now then.

Dr. McClellan. Well, I think your concerns are concerns that I

would share, and let me say that I am serving as a member of the
panel of the Clean Air Scientific Advisory Committee that is re-

viewing this. I am offering the comments here not in any way im-
plying a view of that committee. They are my scientific views.

But I think the concerns you have are part of the concerns I have
for getting this improved scientific database. We need to have a
better understanding of where those different sizes and chemical
compositions of particulate material come from. It may well be that
it is inappropriate in terms of taking data from, say, a heavily in-

dustrialized area in the Ohio Valley on particulate material and
translating that to the desert region of Arizona or the basin desert
region of the State of Washington I am familiar with, having grown
up there, where we have crustal material up in the air.

But today I do not think we have adequate data on that. The
agency's current research program is addressing that, but I think
we need a more substantial program to really understand what is

going on in terms of the chemical composition, the physical chemi-
cal composition of those particles across that broad size range, and
then understanding how that impacts on human health. If we had
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that in hand, then we can set a defensible standard. If we do not,

we are going to set a standard that is going to be one continued
confrontation over the issue of whether it really is applicable par-
ticularly in the West and in agricultural regions where crustal ma-
terial going into the air is a very significant part of the particulate

material that is there.

Mr. Salmon. Mr. Chairman, thank you. We have dealt with both
the CFC's. We had to deal with it in a special session in our legisla-

ture, and I think my finistration—and maybe this is the answer.
Maybe research and development so we can get away from these
one-size-fits-all type decisions from the EPA—maybe that is the
right way to go. I would just like to express one other frustration

just in case I do not get to later.

Mr. ROHRABACHER. Go right ahead.
Mr. Salmon. And that is the frustration that the EPA does not

seem to be as up on current scientific technologies as maybe some
folks out in the real world are. It seems that often, to solve our
CFC problem, not only were the standards set that we had to meet,
but also the modalities. That is very, very frustrating from my van-
tage point because there were a lot of technologies that we felt

were out there that would have actually brought us closer to com-
ing in attainment than EPA-approved modalities, and it was very,

very frustrating. I would hope that we could take into the equation
geographical and geological differences as well which I do not think
is happening right now.
Mr. ROHRABACHER. Dr. Huggett, would you like to make a com-

ment to that? Then we are going to proceed with the testimony.
Dr. Huggett. Just very quickly, sir, on the particulate matter.

We agree with you 100 percent and, of course, agree with Dr.

McClellan that more research is needed and we are working on it

as fast as we can.

Unfortunately, we are under a court order to produce a PMIO
standard by I believe 1997, which is sooner than we think we can
do it, sooner than we think we can conduct the research to do it.

So, I just wanted to bring this out that sometimes we are forced

to come up with an answer by a court of law before the scientists

and the technologists believe that we have the kind of data we
would like to have to make those decisions.

But I can guarantee you we are working on it and we will do the
very best job that we can. We will try to get relief, as much as we
can, before we make the

—

Mr. ROHRABACHER. We will get back to Dr. McClellan's testimony
now, but I would like to ask you specifically—and this deals with
what you testified earlier and what these questions were about

—

the current budget for research into the particulate matter is what,
and what would you like it to be and what do you think it should
be? If you do not have that answer now, if you could

—

Dr. McClellan. Let me say that I would be happy to provide the
information later.

Mr. ROHRABACHER. Would you do that as soon as possible be-

cause, as you know, in the next 2 weeks we will be determining
what monies are channeled to what research projects. Your testi-

mony is appreciated and we would like you to be as specific as pos-
sible.



750

Dr. McClellan. I will be pleased to do that.

Mr. ROHRABACHER. We will go right ahead with the

—

Dr. McClellan. A few days would give me a chance for a
thoughtful answer.
Mr. ROHRABACHER. Yes, sir.

Dr. McClellan. Let us move directly from what we have just
been discussing into another point I would like to emphasize and
that is risk assessment. It is generally recognized that EPA is

going to have to make further progress in improving its risk assess-
ment process, including the handling in a timely manner of con-
gressionally mandated assessments.

Increasingly, it is recognized—certainly I would advocate—that
the agency needs to use the full risk research, risk assessment, risk
management paradigm, and what I want to emphasize is the need
to view this as an integrated process with the output of the risk
assessment being not just a characterization of risk, but clearly

identified uncertainties, and those uncertainties then become the
drivers for our research program. An example is what we have just
been discussing on particulate material.
With regard to risk assessment, I would like to call particular at-

tention to the agency's integrated risk information system, IRIS.
This is used by the agency and many individuals outside of the
agency. It contains critical information on risk and risk descriptors
for more than 500 chemicals, including their associated biblio-

graphic data. At the present time, the information in IRIS is of un-
even quality, in part, due to the lack of consistent external peer re-

view. It is crucial that the agency take immediate action to up-
grade IRIS, assure the timely entry of new data and risk

descriptors, £md that the total IRIS program, as well as the individ-

ual entries, be subjected to rigorous peer review. This again is a
database that is widely used by agency scientists, but also well be-

yond the agency, not only in the U.S., but around the world.
Let me turn next to research management. Last year the Science

Advisory Board foimd that the state of research management in

the agency was really dysfunctional, with the agency management
approaching a crisis level. The committee urged that immediate
corrective action be taken to create a more efficient, effective, and
mission-oriented research management system, minimizing the
barriers to achieving its scientific and engineering goals.

I think the current ORD plans for reorganization and research
planning appesu* to be headed in the right direction, but much work
remains to be done. The agency still needs to develop a comprehen-
sive, integrated research plan and management structure with a
complementary financial accountability system that can provide
data for managing the research program in a more effective way
and responding to queries fi*om clients, reviewers, and the Con-
gress.

Over the years the SAB has been struck by the agenc)r's cum-
bersome and often uninformative system for tracking elements of
its research program. While the system may well have served some
purposes, it is the judgment of the SAB members that it did not
serve to enhance the management of the research program. Under
the present EPA system, the research manager in the field is faced
with juggling a bewildering number of different accounts, and some
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of that comes also from the way the Congress appropriates the dol-

lars. They all account for something, but rarely aid in managing
the research program.

I think absent a coherent management program and plan that is

understood by all the various constituencies, including the Con-
gress, skepticism will exist to exactly what is the agency's R&D
program and is it truly adapting over time to meet changing and
evolving needs. In short, it is absolutely critical to create a coher-
ent management structure that leads to management by objectives

rather than management that needlessly focuses on administrative
details or bean counting.

I was pleased to hear this morning of the changes that Dr.
Huggett is effecting in terms of the management structure at the
headquarters level, reducing the number of personnel there, em-
phasizing the number of people that are in the laboratories that
are actively involved in the risk assessment activities of the agen-
cy.

In summary, I see positive signs that the agency is moving in the
right direction, with leadership from its new Assistant Adminis-
trator for R&D, Dr. Huggett. However, he and the agency do have
a big job ahead of them. As I noted, I would urge the agency to

try to look beyond simply ORD and where R&D fits in the overall

agency's program and if in fact there should not be a concerted ef-

fort to increase that science base so that the remainder of the pro-

gram is carried out in a manner that we can be assured that dol-

lars that are expended are really going to be worth the trip in

terms of impacting on risk reduction for the American people.

In summary, I strongly encourage them to continue to make use
of that risk research/risk assessment paradigm, to prioritize their

research efforts, stressing those issues that are currently the
sources of major uncertainties in the risk assessment. At the same
time, they should continue efforts to improve the risk assessment
process, including provisions for enhanced peer review. Improve-
ments in the risk assessment process and the scientific input will

result in greater confidence in the risk characterization and help
assure that the dollars spent on risk mitigation and remediation
are wise investments. I will be pleased to respond to questions.

[The prepared statement of Dr. McClellan follows:]
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Testimony of Dr. Roger 0. McClellan, President

Chemical Industry Institute of Toxicology

Research Triangle Park, NC
Before the Subcommittee on Energy and Environment

House Committee on Science

February 16, 1995

Mr. Chairman and members of the Subcommittee: I am pleased to

have this opportunity to testify at your request on the President

Request for the FY 1996 Budget of the U.S. Environmental

Protection Agency's Office of Research and Development. I

request that this written testimony be included in the record as

though read in its entirety.

By way of background, I serve as President of the Chemical

Industry Institute of Toxicology located in Research Triangle

Park, North Carolina, close by the Health Effects Research

Laboratory and other major facilities of the EPA. The Institute

is supported principally by some 40 leading industrial firms and

has a misFion of developing an improved scientific basis for

understanding and assessing the human health risks of 3xpos.ire to

chemicals, pharmaceuticals and consumer products. This mission

is being achieved through the conduct of an in-house research

program carried out by 160 scientists, postdoctoral fellows, and

supporting personnel.

The comments I offer are based on my experience as a

scientist and research manager and extensive service in advisory

roles to numerous public and private organizations. (An

abbreviated biographical sketch is appended.) This has included
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long term service on the EPA Science Advisory Board. I have

served under each of the Agency's Administrators in a number of

Committees, previously as Chair of its Environmental Health

Committee, Clean Air Scientific Advisory Committee and

Environmental Radiation Exposure Advisory Committee, as a member

of the Relative Risk Reduction Strategies Committee, and

currently as a member and Past Chair of the Research Strategies

Advisory Committee (RSAC) . Last year, RSAC reviewed the Draft

Laboratory Study prepared by the Mitre Corporation that examined

the Agency's Laboratory structure and organization. Our

Committee report was submitted to Administrator Carol M. Browner

on May 31, 1994, and I provided testimony about our findings and

recommendations to this Subcommittee on June 23, 1994. RSAC also

reviewed the FY 1995 ORD Budget request. This year, RSAC has not

had time to review the ORD Budget, so today I am offering

comments as an individual, and I will refer to earlier reports by

the Science Advisory Board and other advisory organizations

which I have helped prepare.

In my testimony I would like to highlight broad trends which

are evident from my limited review of the budget documents and

note areas where the ORD budget initiatives offer promise and

opportunity to address several critical research needs and

research management deficiencies and to offer some cautions to

the Agency and to this Subcommittee.

SOUND DECISIONS REQUIRE SOUND SCIENCE

In its report on the EPA Laboratories, RSAC agreed with the

oft-stated premise that good environmental protection must be

founded on a solid scientific base. That solid base consists of

a continuum of scientific activity ranging from long-term

fundamental (strategic) research to shorter-term applied
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investigations, integrated across the spectrum to address

current, emerging, and future environmental problems.

Understandably, the Agency program and regional offices more

often focus on today's problems and how today's science might be

brought to bear on these problems. They are the primary customer

for applied and problem-oriented research. Consequently, there

are few institutional champions who have the perspective to argue

for the resources needed to build the fundamental knowledge base

that will provide the information to deal with today's

difficulties, tomorrow's conundrums, and the future's problems.

As a result, there has been a steady long-term erosion of the

Agency's research capabilities (in t'^ ms of both FTEs and"

dollars) over the past fifteen years which has only began to turn

around last year. I am pleased to see that this year's budget

again shows a significant overall increase in total funds ($629.4

million in FY 1996 vs. $545.5 million in FY 1995), although

staffing remains constant at 2,137 work years. However, it is

important to note that the dollars and manpower allocated to

Research and Development by the Agency are still quite small

(about 8.5% of the dollars and 15% of the work years of the total

budget) for an agency that wants to enhance the science that

underpins its activities. It is difficult for me to comprehend

how the Agency can allocate such a small fraction of its

resources to acquiring the science basis that should support its

total program.

As I will note later, there are major scientific questions

which we must understand if we are to make beneficial and cost

effective decisions to reduce risks to public health and the

environment. Good science requires long-term investments and

management commitment in order to improve quality and maintain

scientific expertise and research capabilities within the Agency.
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ANTICIPATING FUTURE ENVIRONMENTAL PROBLEMS

The SAB will soon be releasing a major report on how to

anticipate future environmental problems. Its underlying premise

is that it is cheaper and smarter to identify problems early than

it is to deal with their consequences later. In fact, the SAB's

primary recommendation will be that the Agency should expend as

much effort in avoiding future problems as it does in addressing

current problems.

Clearly, research plays a significant role in investigating

emerging problems, determining the risks they might pose, and

suggesting solutions to the problem. As a specific example, it

was the research community that discovered and verified the

threat to the ozone layer posed by CFCs and suggested approaches

to addressing the problem before it got totally out of control.

In addition, the SAB report will highlight the importance of

an institution like EPA continually "looking over the horizon" to

what is coming next. Such a posture enables the organization to

maintain a reality check on its own activities and priorities and

to evaluate whether it is addressing the really important issues.

This type of "comparative risk" thinking is exactly what the SAB

recommended in its 1990 Reduci.nq Risk report and that has been

echoed in communities across the country in recent years.

PARTNERSHIPS WITH THE SCIENTIFIC COMMUNITY

I strongly endorse the $95.3 million Science to Achieve

Results (STAR) program as a new initiative in the budget. This

program is a major step toward forging a more effective

partnership with the scientific community at-large bringing their

scientific skills to bear on important national environmental
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issues. This is a step in the direction that the SAB has been

urging the Agency to take for many years. It will require a

stable and long-term source of funding to be effective. This

program also needs special care to assure that the work is both

relevant to the mission of the Agency and of high scientific

quality. In addition to this important link to the academic

community of research ideas, the Agency needs to promote even

more effective interactions among researchers from industry,

private research foundations, and government agencies here and

abroad

.

I am personally pleased that the budget includes initial

funding for the construction of a consolidated laboratory at

Research Triangle Park, NC. This consolidated laboratory has the

long-term potential to increase the effectiveness and efficiency

of several EPA research operations in the Research Triangle Park

area, bringing together scientists from multiple disciplines in

one facility to focus their talents on resolution of complex

issues.

CRITERIA AIR POLLUTANTS

There is a critical need to acquire for ozone and PM-j^q a

data base on long-term health impacts that is adequate for

setting National Ambient Air Quality Standards. As you know,

implementation of these standards involves multi-billion dollar

expenditures over many years. Scientists are increasingly

recognizing that the information being developed on

exposure/ response relationships for ozone and PMj^q are at odds

with the standard setting structure laid out in the Clean Air

Act. The Act requires that standards be set to protect against

adverse effects, to protect sensitive populations, and include a

margin of safety. Increasingly, this appears to be unworkable as

we are observing changes that extend down to ambient

concentrations that are routinely encountered around the country.
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The problem is likely to become even more difficult because of

our extraordinary capability to identify subtle changes in the

body at lower and lower levels of exposure. Today, some

scientists are increasingly questioning whether these changes are

indeed adverse effects of a kind that should be used as a basis

for standard setting. This leads to a quandary, in that

standards are being set at levels which realistically may not be

attainable for much of the United States. This quandary, leaves

open the question of the actual hoalth benefit to be gained from

multi-billion dollar expenditures for mitigation. This is an

issue you have grappled with as you debated the role of federal

government in establishing unfunded mandates.

RISK ASSESSIQBNT

It is generally recognized that EPA is going to have to make

further progress in improving its risk assessment process

including the handling in a timely manner of Congressionally-

mandated assessments. The Agency must review the needs in this

area and the associated financial and personnel resources that

are required. Increasingly it is recognized that the Agency

needs to use the full risk research-risk assessment-risk

management paradigm. What I mean to emphasize is the need to

view this as an integrated process with the output of a risk

assessment being both the traditional risk characterization and

identified uncertainties. These uncertainties should then become

"major drivers" in the research prioritization process with new

research findings reducing the uncertainties in risk assessments.

This should enhance confidence in subsequent risk assessments and

the associated risk management decisions. I believe that EPA has

made progress in implementing this approach, but even more can be

done.
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One issue concerning risk assessment that I wish to

particularly call to your attention relates to the Integrated

Risk Information System, IRIS, that is used by the Agency and

many individuals outside of the Agency. IRIS contains critical

information on the risk descriptors for more than 500 chemicals

and associated bibliographic data. At the pr«>sent time, the

information in IRIS is of uneven quality, in part due to lack of

consistent external peer review. It is crucial that the Agency

take immediate action to upgrade IRIS, assure the timely entry of

new data and risk descriptors, and that the total IRIS process,

as well as individual entries, be subjected to rigorous peer

review. This is needed to enhance the confidence of all users

whether they be within EPA, other federal agencies, state

governments, private industry, or the public at large.

RESEARCH MANAGEMENT

Last year, the SAB found a state of research management

dysfunction within the Agency that was approaching a crisis

level. We noted further that the management dysfunction had been

exacerbated, rather than improved, by what were no doubt

well-intentioned management actions to remedy past administrative

problems. The Committee urged that immediate corrective action

be taken to create a more effective, efficient, and

mission-oriented research management system, minimizing the

barriers to achieving its scientific and engineering goals.

The Committee also strongly recommended that actions to

correct these basic management problems precede any

considerations to realign the laboratories. We noted that sound

management can lead to improved research efficiency and

effectiveness and that organizational structure is only one
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component of the more comprehensive management approach that is

needed.

The current ORD plans for reorganization and research

planning appear to be headed in the right direction, but much

work needs to b« done. The Agency still needs to develop a

comprehensive, integrated research plan and management structure

with a complementary financial accountability system that can

provide data on for managing the research program and responding

to queries from clients and reviewers.

Over the years <-he SAB has been struck by the Agency's

cumbersome and often uninformative system for tracking elements

of its research program. While the system may be useful some

purposes, it is the judgment of a number of SAB members who deal

with research management: in their professional lives that the

system is inadequate for managing and accounting for research

activities in an informed manner. We understand that the Agency

feels some constraints due to requests made of them by the

Congress, such as accounting for expenditures by media. Under

the present EPA system, the research manager in the field is

faced with juggling a bewildering number of different accounts.

They all account for something, but rarely aid in managing the

program.

I believe that the SAB has che talent who are would be

ready to advise the Agency on how to develop a research

management and accountability system that would be more

responsive to the Agency's, the Board's, and Congress's needs,

and most importantly, be of assistance to the Agency's research

staff. Absent a coherent management plan that is understood by

all of the various constituencies; the Adiiixnistrator , Senior

Managers, EPA staff scientists, The Science Advisory Board, the

Congress, and the Public, skeptiqism will exist as to exactly
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what is the Agency's R&D program and is it truly adapting as it

must to meet current and future needs.

In short, it is absolutely critical to create a coherent

management structure that leads to ''management by objectives"

rather than management that needlessly focuses on administrative

details or "bean-counting". Absent this type of management

philosophy, ORD will not achieve their full potential—to inform

the Nation about the consequences and costs of environmental

risks providing a rationale for addressing those that are

significant and assigning low priority to those that are trivial.

SUHMARY

In summary, I see positive signs that the Agency is moving

in the right direction '. ith leadership from its new Assistant

Administrator for Research and Development, Dr. Robert Huggett.

However, he and the Agency's staff have a big job ahead of them.

I strongly encouragr them to make increasing use of the Risk

Research-Risk Assessment paradigm to prioritize their research

efforts, stressing those issues that are currently the source of

major uncertainties in risk assessment. At the same time, they

should continue efforts to improve the risk assessment process,

including provisions for enhanced peer review. Improvements in

the ri<=k assessment process and the scientific inputs will result

in greater confidence in the risk characterizations and help

assure the dollars spent on risk mitigation and remediation are

wise investments.
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APPENDIX A

BIOGRAPHY

ROGER 0. McCLELLAN, D.V.M. serves as President of the

Chemical Industry Institute of Toxicology, a position held since

September 1988. The CUT is supported by dues payments from some

40 leading industrial firms and has a mission of creating an

improved knowledge base for understanding and assessing the

adverse effects of exposure to chemicals. Prior to his

appointment as President of CUT, Dr. McClellan was Director of

the Inhalation Toxicology Research Institute, and President and

Chief Executive Officer of the Lovelace Biomedical and

Environmental Research Institute, Albuquerque, New Mexico. He

began his career with Lovelace in 1966, serving as Director,

Fission Product Inhalation Program (1966-1973), and later as Vice

President and Director, Inhalation Toxicology Research Institute,

Lovelace Foundation for Medical Education and Research

(1973-1976). During his 22 years with the Lovelace organization,

he provided leadership for development of one of the world's

leading research programs concerned with the toxic effects of

airborne materials. Prior to joining the Lovelace organization,

he was a scientist with the Division of Biology and Medicine, U.S.

Atomic Energy Commission, Washington, DC (1965-1966) , Hanford

Laboratories, General Electric Company, Richland, WA (1959-1964).

He received his Doctor of Veterinary Medicine degree from

Washington State University in 1960.

Dr. McClellan has served in an advisory role to numerous

public and private organizations. He is past Chairman of the

Clean Air Scientific Advisory Committee, Environmental Health

Committee, Research Strategies Advisory Committee, and Member of

the Executive Committee, Science Advisory Board, U. S.

Environmental Protection Agency; Member, National Council on

Radiation Protection and Measurements; Member, Advisory Council

for Center for Risk Management, Resources for the Future; a former

Member, Heath Research Committee, Health Effects Institute; and
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service on National Academy of Sciences/National Research Council

Committee on Toxicology, Committee on Risk Assessment for

Hazardous Air Pollutants, and Committee an Health Risks of

Exposure to Radon. He also selves as Adjunct Professor at Duke

University, University of North Carolina - Chapel Hill, North

Carolina State University, University of New Mexico, and

Washington State University. He is active in the affairs of a

number of professional organizations, including past service as

President of the Society of Toxicology and the American

Association for Aerosol Research. He serves in an editorial role

for a number of journals, including service as Editor on CRC

Critica l Reviews in Toxicology. He is a diplomate of the American

Board of Toxicology and the American Board of Veterinary

Toxicology. Dr. McClellan's contributions have been recognized by

receipt of a number of honors, including election to membership in

the Institute of Medicine of the National Academy of Sciences. He

is a Fellow of the Society for Risk Analysis. He has a

long-standing interest in environmental and occupational health

issues, especially those involving risk assessment and air

pollution, and in the management of multidisciplinary research

organizations. He is a strong advocate of the need to integrate

data from epidemiological, controlled clinical, laboratory animal

and cell studies to assess human health risks of exposure to toxic

materials.
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Mr. ROHRABACHER. All right. We will now proceed for the ques-
tion and answer period.

Dr. McClellan, I would appreciate when you do send over the
specific suggestion in terms of money that you believe should be al-

located for particulate research, that you would also include where
that money in the budget would come from. In other words, you
would not just tell us we need to spend more money over here, but
at the same time you would indicate that this other program has
a lower priority and that is where the money should come from.

In fact, if you have any suggestions like that in terms of

prioritizing the spending within the research and development op-

eration at EPA, we would very much appreciate your specific rec-

ommendations as to prioritizing the spending of the budget. I am
afraid that anytime that we have asked this Administration to help
us with that, we have not gotten that same type of cooperation be-

cause everybody is afraid to prioritize. They are not afraid to tell

us why certain programs are justified in terms of their spending
level, but they are afraid to tell us whether or not one spending
program is more important than another. So, anything you can give

us along that direction would be very helpful and we would be very
appreciative of your guidance.
Now, Dr. Huggett, several times you stated that things that you

were doing were actually being done without new money, and I just

would like to call to your attention that your overall budget request
is an increase of 15 percent. So, to the degree that maybe you are
increasing certain spending levels by 37 percent, or whatever it is,

and that you are redirecting much of it within your agency, you are
still asking for a 15 percent increase in your budget at a time when
the inflation rate is somewhere around 3 to 4 percent, which means
that you are asking for a sizable increase in the amount of money
given to your budget.

I am going to start off by saying this. I believe that there has
been a lot of money wasted—and this is part of this Contract with
America, et cetera. That is why we have risk assessment in what
is basically junk science, and I cannot prove that now and that is

not the purpose of this hearing.
But I can say that there was an article that recently came out

in U.S. News and World Report about the asbestos panic attack,

and this was about 20 years ago when this first started. The article

indicates that this asbestos paranoia basically cost the education
system in our country $10 billion, and in reality it was a total

waste. In fact, much of the asbestos program has caused greater
risk to the children than if we would have just not had any reports

about asbestos at all.

Can we count on the fact that this will not happen again. Dr.

Huggett? This is not news to you. People have talked about this

and talked about other such travesties. Is there a higher degree of,

let's say, respect for being cautious in your agency and by people
in the Government in terms of this type of thing?

Dr. Huggett. Yes, sir, I believe there is. Unfortunately, I am fa-

miliar with the asbestos incidents that you have mentioned, and I

can promise you that when it comes to risk management, that we
will balance the risk management options against the risk that
they cause. In that case, the cleanup was worse than the disease.

oo nr\n r\c oc
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So, I am aware of it. The agency is aware of it. I will do everything
that I can, I promise you, to keep anything like that from happen-
ing again.
Mr. ROHRABACHER. I have my serious doubts, and I will state

this. I am the new chairman of this subcommittee, and I will be
operating under the assumption, as we move forward in the next
2 years together—it is not proven to this Congressman's satisfac-

tion that there is a global warming threat to the world. It seems
to me that this has been another one of these trendy things to talk
about, and I would hope that before we move forward, like with the
asbestos situation which cost 10 billions of dollars out of our edu-
cation system, that we waste even more billions of dollars and
money that would be invested in new jobs and new businesses, et

cetera, that we make sure that we tie things down like the global

warming controversy.

I do not expect you have an answer for me on that right now,
but that is just something that I think that you should be aware
of, and I think there are a lot of people who have justifiably been
upset that that just seems to be taken for granted, that there is

a global warming problem and that we Eire spending huge amounts
of money on it.

You are asking for a 76 percent increase, which is a $52 million

increase, for what is called the Environmental Technologies Initia-

tive. Are we not getting very close here in many of these things

—

now, I happen to believe that environmental technology is going to

be a great source of revenue for this country, and thanks to some
of the sane environmental restrictions that we have had and some
of the very reasonable environmental regulations that we have had
in the last 10 to 20 years, there has been an incentive in the pri-

vate sector to develop technologies in this country. It is probably
one of the things that we should be the most proud of, that we are
developing technologies that will clean the water and the air and
the ground, whether we are talking about microbes going in and
cleaning up toxic waste in the ground or whatever.
But should we actually be spending money for the commercializa-

tion of these technologies? It seems like the Administration is com-
ing very close to assisting profit-making companies in the commer-
cialization of technology.

Dr. HUGGETT. I understand your concern and the potential of

picking winners and losers, which I do not think we should be in

either.

In the case of environmental technologies, many of these are

good ideas that are developed by very small companies. I think the
average number of employees is 31, if I am not mistaken, or small-

er—small companies. To get that technology from the brain to try-

ing it on the bench to a ftill-scale demonstration is a very difficult

thing. They have developed the technology, but they have to prove
it. Before someone will venture capital to commercialize it, before

someone will pay them to clean up their hazardous waste site, they
need something more than a good idea from a small company with
no track record. We are trying to help that happen. We want to be
able to provide verification procedures, an ability for these small
companies.



765

Mr. ROHRABACHER. Do you have an example right now of a small
company that would be worthy of this type of assistance, and what
type of assistance would we give them? My time is up, so that will

be the last question.

Dr. HUGGETT. I would be glad to provide you with more detail,

but let me give you an example. What we would like to do in this

case is provide a site, i.e., on a Federal facility, or sites on Federal
facilities—and believe me, we have every kmd of pollution type
that you can imagine on Federal facilities. We do not have to go
to private—provide them with a site, provide them with a meth-
odology that they would have to follow, validate the data that they
generate, and then provide not the equivalent of an underwriter's
seal of approval, but something to say that this works.
Mr. ROHRABACHER. I got it. Okay, well, thank you, Dr. Huggett.
Dr. Huggett. Yes, sir.

[The information follows:]
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QUESTION:
How do EPA' s FY 1994 Environmental Technology Initiative (ETI)
projects involve the private sector?

ANSWER:
The projects involve the private sector in several ways, as
illustrated by projects relating to four ETI goals:

GOAL : Adapt EPA's policies, regulatory, and compliance
framework to promote innovation while working with state agencies
to do likewise.

Example: Under the "Eco- Industrial Park Feasibility Study," a
study team of EPA, industry, state, and local representatives is
evaluating new ways to advance recycling and conservation in
industrial processes, where one company's waste products may
provide raw materials for another company's production
operations. The team is examining environmental benefits, costs,
and other factors under three alternative scenerios in which
local companies at a proposed industrial park in Brownsville,
Texas, would (1) continue to dispose of wastes as usual, (2)
exchange wastes as raw materials for each others' operations, or
(3) exchange wastes with other companies outside the Brownsville
area. The study team is examining regulatory or administrative
changes (such as changes in permitting rules) that would be
needed to promote these exchanges, as well as new technologies
that would help prepare wastes for new uses. When the study is
completed in May 1995, results will be shared with other
communities along the U.S. -Mexico Border where similar
partnerships could be established.

Private -sector partners on the team include Research Triangle
Institute, Indigo Development, Urban Land Institute, and the
National Association of Industrial and Office Parks, with
participation by the Mexican Industrial Park Association.

GOAL; Strengthen the capacity of technology developers and
users to succeed in environmental technology innovation.

Example: To improve the competitiveness of small business, the
Small Business Administration's (SBA) Small Business Development
Centers provide pollution prevention assistance to metal
finishing and metal plating industries in Iowa, Texas, Virginia,
and Wisconsin. Also under the project, small businesses learn
how to use pollution prevention approaches to both improve their
en./^ironmental performance and reduce their con^liance costs.
Specific companies have not yet been selected. EPA briefed small
business representatives on this project in February 1995 at the
National Association of Electroplaters and Metal Finishers
Conference.

GOAL : Accelerate efforts to disseminate information about,
cuid to actually transfer, innovative technologies from developers
to users in the U.S. and abroad.
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Example : The U.S. Technology for International Environmental
Solutions (U.S. TIES) program promotes environmental exports by
providing assessments cibout environmental markets and needs in
key countries; training international environmental decision
makers; and helping U.S. innovators demonstrate their
environmental technologies overseas. Some of the U.S. TIES
projects involve:

Demonstrating innovative U.S. water treatment systems
in Mexico (partners include U.S. package plant
mamufacturers , Grupho Marhnos -Mexico, and American
Commonwealth Management Service Co.).
Demonstrating the ADVACATE technology (Advanced Cal'cium
Silicate Injection --an innovative, cost-effective
ORD-developed technology for reducing sulfur oxide air
pollutants) in Poland (partners include Southern
Research Institute, Acurex Environmental Corp. , and ABB
Environmental Systems)

.

Conducting an environmental market needs assessment
that will identify overseas markets for U.S. compeuiies
(Environmental Business International Inc.)
Conducting t^e U.S. Environmental Training Institute to
inform overseas business auid government officials about
new technologies, train them in their use, build their
capability to use these technologies, and introduce
them to U.S. suppliers (partners include Delphos
International, Inter Bio Inc., Lemna Corp., Oracle
Corp., and WMX Technologies Inc.)

Example: Under the MERIT partnership (Mutual Effort to Reduce
Industrial Toxics) , EPA is working with the National Association
of Small Business Development Centers and the Metal Finishers
Association of Southern California to help transfer pollution
prevention technology from larger metal -finishing firms to small
businesses.

GOAL; Stimulate the commercialization and use of promising
new technologies.

Excunple: ETI is sponsoring the Remediation Technology
Development Forum, a consortium of EPA, the Defense Department,
the Department of Energy, and private companies (including
DuPont, 6B, and Monseuato) to develop eind test innovative
technologies that can greatly reduce the cost of hazardous waste
site clean-ups. The consortium has extended open invitations to
small companies to participate. Smaller ccnipanies that attended
am RTDF forum in January 1995 included Beazer East Inc., Bregman
& Co. Inc., EMCOM Associates, Zeneca BioProducts, euid Twist Inc.

There are 73 ongoing projects in ETI's budget for FY 1994,
ranging across these four areas.
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Mr. ROHRABACHER. We have a 15-minute vote. Mr. Olver, do you
think you should do a 5-minute now, or do you want to wait until

you come back?
Mr. Olver. I would like to, if you folks want to vote, I will just

talk with the two folks here for a few minutes, if you wish.
Mr. RoHRABACHER. I think that is a very good idea. Thank you

very much, sir, and you proceed.
Mr. Olver. Then I will go and vote. Thank you, Mr. Chairman.
Dr. Huggett, you earlier in your comments had indicated that

you were consolidating 12 laboratories and 9 general offices into 3
national labs and a couple of national centers, essentially adminis-
trative centers. I wonder if it would be possible for you to give us
a map which shows in blue where those were and where they are
consolidating, how they are coming together. I would like to see

how that fits together without your trying to tell me anything. I as-

sume that the difference between nine and seven is where the two
national centers are.

Dr. Huggett. I will be glad to do that, sir.

[The information follows:]
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QUESTION:
Why is the Office of Research and Development (ORD) reorganizing? What are
the defining elements of the reorganization?

ANSWER:
ORD is reorganizing to streamline and to provide an administrative
structure that will best meet EPA's needs for excellent science to support
its program missions. The reorganization will estciblish three National
Laboratories and two National Centers, reduce the number of headquarter
offices from nine to four, and reassign a number of technical management
functions from headquarters to the National Laboratories and Centers.

This consolidati6n will give ORD the depth and breadth of expertise needed
to design and implement research that is scientifically sound, responsive
to the needs of EPA and the Nation, and directly relevant to reducing
uncertainities in environmental and human health assessments. By
consolidating and reassigning functions, the reorganization will reduce the
number of ORD supervisory, administrative, and operations positions in
headquarters associated with these functions from 295 to a target of 148
positions, for a 50 percent reduction. (See attached charts for further
detail on ORD's current structure and its new structure under the
reorganization, and the differentiations between headquarters amd field
functions under both structures.)

The reorganization:

o Provides ORD's research organizations with more technical
management and technical staff, leaving in headquarters only
those senior management functions that must be performed there
(such as policy, planning, and budget)

.

o Allocates a larger fraction of technical staff to perform ORD's
essential technical laboratory work.

o Focuses laboratory priorities and progreuns on areas of highest
risk and highest uncertainty in risk.

o Establishes an independent organization to manage an enhanced
extramural research program and to give enhanced attention to
peer review across EPA's whole scientific progreun.

The reorganization results from a year- long study that involved review euid
assessment by Congress, ORD, other parts of EPA, and outside scientific and
management organizations. The impetus for this con^rehensive study was
report language in EPA's FY 1994 appropriations that directed EPA to study
its existing laboratory structure to determine if organizational changes
were needed to meet the Nation's increasingly con^lex environmental
challenges.

The study was conducted by an EPA Laboratory Study Steering Committee
composed of senior officials from across the Agency, under the direction of
the EPA Deputy Administrator. The EPA Science Advisory Board, the National
Academy of Public Administration, and MITRE Corp. assisted in the review.
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Mr. Olver. Obviously provide that for the Committee as a whole.
I think everybody agrees that we need good science for all of what
you are doing, and Dr. McClellan heads a large section of his own
testimony with sound decisions require good, sound science.

Several other agencies have used cooperative agreements and I

know cooperative research agreements, CRADA's, whatever, that
they can do on an ad hoc basis. Well, they actually, at least in the
case of the National Fish and Wildlife Service and in the case of

the National Oceanic and Atmospheric Administration, have actu-
ally broad agreements with universities that create cooperative re-

search centers essentially where a small investment of scientists

from those agencies work at the universities in the laboratory and
space that is provided and paid for by them and use, of course, the
resegirchers at the universities and graduate programs and build a
program around issues that are of concern to the Fish and Wildlife
Service and NOAA. Have you done that? Can you do that?

Dr. HuGGETT. Yes, sir, we have done that.

Mr. Olver. You have such university-based cooperative research
agreements.

Dr. HUGGETT. Yes, sir, and I would be glad to provide you wdth
a list of them. We have quite a number, for instance, in Research
Triangle Park with the universities there working wdth our facili-

ties there. We have them all over the country. It is a very efficient

and a very good way of working vdth and getting work done coop-
eratively with the academic community.
Mr. Olver. All right. I would like a sort of a summary and as-

sessment of that kind of arrangement as you are presently using
it.

Dr. HuGGETT. Yes, sir.

[The information follows:]
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Question: Several other agencies have used cooperative research agreements and
broad agreements with universities that create cooperative research centers in order to

conduct research. Does EPA have any university-based cooperative research

agreements?

Answer: EPA has several kinds of cooperative arrangements with universities, using

differing mechanisms to form relationships for carrying out research with universities:

1. Federal Assistance. Our authorizing statutes (e.g.. Clean Air Act, Clean Water
Act) allow us to provide assistance to eligible entities to accomplish a public

purpose of stimulation or support for environmental research and development
This can include the transfer of money, equipment, and/or services. We use these

authorities to provide grants or cooperative agreements (which involve more EPA
involvement than grants) to universities.

2. Contracts. We also contract with universities for research services. We use this

mechanism when the product required is for the direct benefit of the Government
(e.g., we need a test conducted to help in regulatory decision-making).

3. Fellowships. Several statutes provide us with the authority to provide
fellowships to smdents to support environmental studies and education.

4. Memoranda of Understanding. Under EPA's Academic Relations Program, we
enter into MOU's, which are statements of intent, rather than binding contracts.

They cover three basic elements: educational initiatives, employment activities,

and research and development opportunities.

5. Cooperative Research and Development Agreements (CRADAs). With the

passage of the Federal Technology Transfer Act of 1986 (Pi. 99-502) Federal

research laboratories are encouraged to collaborate with other governmental
agencies, academia and industry to take full advantage of federally funded
technology developments. Cooperative technology development through

public/private parmerships is emerging as a most effective way to leverage scarce

government, academic, and industry research dollars. The collaborative

relationship is usually formalized by the signing of a CRADA which allows for

the exchange of technical personnel, and the sharing of facilities and other

resources. The non-federal partner may provide a cash contribution to help carry

out the joint effort.

Together, these mechanisms provide us with a broad array of choices for engaging

universities in joint efforts to improve environmental education, research, and science.

The attached lists siunmarize a number of the larger cooperative arrangements between

universities and ORD laboratories. Also included are CRADA's and the major university

research centers funded tiirough ORD. It should be noted that items listed in the

attachment, are illustrative but not all-inclusive.
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COOPERATIVE AGREEMENTS WITH NEAR-SITE INSTITUTIONS

Health Effects Research Laboratory

RTP, NC

Institution Department Coopi^

Duke University Pharmacology CR819585

This research project is working toward the establishment of the biological basis of dose-response

effects of gluco-corticoid induced teratologies.

Duke University Center for Extrapolation Modelling CR819093

This research effort is focused on the microtoxicology and microdosimetry of reactive gases and

aerosols,

Universitv of NC Center for Environmental Medicine & Lung

Biology CR817643

This collaborative research projea focuses on the clinical effects of exposures to air pollutants.

University ofNC School of Public Health CR820076

This research project is working toward advancing environmental epidemiology research to

improve the use ofhuman data in risk assessment.

University ofNC Frank Porter Graham Child Development Center

CRS20441

This research project examines eyeblink condition conditioning in infants and young children.

University of NC School of Medicine CR818321

This research examines the identification and validation of quantitativ'e measures of

somatosensory function to environmental neurotoxicants.

University ofNC Environmental Sciences & Engineering CR818558

This research project studies the by-products of water disinfection.

University of NC Curriculum in Toxicology CT901915

This agreement facilitates the training of pre- and post-doctoral fellows in the area of toxicology.
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North Carolina Central University CT902671

This agreement provides training to NCCU students in research areas relevant to environmental

health and health risk assessment faaors.

Research Triangle Institute Life Sciences and Toxicology CRS20335

This research eflfort is focused on validation of the Alternative Reproductive Test (ART)

protocol. Proposed by EPA.
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Collaborarive Research with Universities

Atmospheric Research and Exposure Assessment Laboratory (ARE.-^L)

RTP, NC

Southern Oxidants Studv ~ The Southern Oxidants Study (SOS) is a five-year research program
involving nearly 60 universities, industries, and government agencies concerned with

photochemical ozone pollution problems During the past four years, approximately 1 5 ORD
scientists at the Atmospheric Research and Exposure Assessment Laboratory at Research

Triangle Park, NC, have been collaborating with their academic SOS colleagues to investigate

scientific issues in the areas of biogenic (ozone precursor) and mobile source emissions, air quality

modeling, and development of ambient monitoring methods and ozone control strategies.

Environmental Statistics Research ~ Collaborative multi-disciplinary research in environmental

statistics is being conducted by the National Institute of Statistical Sciences (NISS) and ORD
(AREAL, HERL, and ECAO) and Program Office (OAQPS) scientists. NISS is a private, not-

for-profit research institute established by the statistical community in 1991 to stimulate and guide

collaborative research devoted to reducing uncertainty through statistical analysis.

Fluid Modeling Research — The Fluid Modeling Facility at the Atmospheric Research and

Exposure Assessment Laboratory (AREAL) in Research Triangle Park, NC, provides a capability

that promotes collaborative research activities with universities in the area. For more that a

decade, AREAL has collaborated with North Carolina State University to perform research using

the Facihty's wind tunnels, water channel towing tank, and convection tank. AREAL scientists

serve as adjunct professors (without compensation) and serve as thesis advisors and/or committee

chairmen for graduate students.

Cooperative Agreement solicitation still in progress: (ERL - Corvallis)

Ecosystem Management Research in the Pacific Nonhwest — One cooperative agreement will be

awarded to a single research institution or consortium of institutions fi"om this solicitation. The

purpose of this cooperative agreement is to stimulate the broad range of ecological research

needed to improve the scientific information, understanding, analyses, and methods required to

effectively implement ecosystem management in the region. Scientists with the U.S.

Environmental Protection Agency (EPA) will collaborate with the recipient in the design,

conduct, and interpretation of research fimded through this agreement, to help achieve its purpose

of improving the scientific basis for ecosystem management throughout the Pacific Northwest and

to assure coordination with other fianded EPA research.
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Exploratory Research Centers (competitive)

Center for Airborne Organics — Massachusetts Institute of Technology
(consortium lead ir^stitution) — Initiated in 1992

The center provides methodologies, predictive and interpretive models,
and other tools to connect the identities and concentrations of airborne

organic compounds with major anthropogenic pollutant emission

sources.

Center for Clean Industrial and Treatment Technologies -- Michigan
Technological University (consortium lead institution) — Initiated in 1992

The goals of this center are to provide improved industrial process and
product design technologies and improved integration of innovative

manufacturing technology with advanced pollution control technology,

with the ultimate aim of reducing industrial waste and promoting green
technologies.

Multiscale Experimental Ecosvstem Research Center — University of

Maryland - Initiated in 1992

This center marries multicosm experimentation and mathematical

modeling to provide the means for testing hypotheses concerning the

relationships between scale, resolution, and predictability in ecosystems.

The primary focus of this center's research is on scale-dependent effects of

contaminants on nutrient and trophic dynamics in estuarine systems.

Center for Ecological Health Research — University of California at Davis —
Initiated in 1992

The goal of this center is to determine how multiple stresses, including

both natural and anthropogenic stresses, affect biological processes in

aquatic and terrestrial environments.
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Hazardous Substance Research Centers (competitive)

Xortheast Center — New Jersey Institute of Technology (consortiiun lead
institution) - Initiated in 1989

This center's research program focuses on development and
demonstration of treatment and reciediation technologies in three areas:

(1) incineration and thermal methods, (2) in-situ methods, and (3) ex-situ

treatment processes.

Great Lakes and NCd-Atlantic Center — University of Michigan (cor\sortiuin

lead institution) — Initiated in 1989

This center concentrates its efforts on the development of biological

methods to remediate sites contaminated with organic pollutants.

South and Southwest Center — Lovdsiana State University (consortium lead

institution) — Initiated in 1992

Most of this center's work focuses on the movement of p>oUutants

through contaminated sediments and on dean-up of these pollutants

from dredged material

Great Plains and Rockv Mountain Center — Kansas State University

(consortium lead institution) — Initiated in 1989

Because of the particular pollution concerns in the geographic areas in

which the consortium is located, this center has two distinct fod for

researdi. They are; (1) reduction and treatment of pollution from organic

agricjitural pesdddes in soil and water, and (2) treatment of soils, surface

water, and groundwater contaminated by heavy metals from mining and
other industrial activity.

Western Center — Stanford University (consortium lead institution) —
Initiated in 1989

The objective of this center is to develop alternative and advanced
physical, chemical, and biological processes for treating hazardous

substances in surface and subsxirface environments. A strong emphasis in

the center is on bioremediation of groundwater.



779

Targeted Research Centers (non-competitive)

Center for Erfvironmental Management — Tufts University — Initiated in 19S4

This center conducts research, education, and policy studies on a wide range

of environmentad topics, including p>ollution prevention technologies,

treatment technologies, monitoring methods, ecological systems, and risk

communication.

Gulf Coast Hazardous Substance Research Center — Lamar University

(corrsortium lead institution) — Initiated in 1989

This center performs a wide range of research activities jjertaining to

pollution problems in the gulf coast region. A recent focus of the center's

research is pollution prevention.

Urban Waste Management and Research Center — University of New Orleans

- Initiated in 1990

This center develops innovative municipal environmental technologies,

primarily concerning solid wastes and urban runoff.

Southwest Center for Envirorunental Research and Policv — Arizona State

University (consortium lead institution) - Initiated in 1991

Efforts at this center concentrate on education and policy studies to

support solutions to environmental problems on the US-Mexico border.

The program includes technology development, health effects studies,

geographic information systems, policy research, education, and trairung.

Center for Environmental Policy. Education, and Research — Qark Adetnta

University — Initiated in 1991

This center supports multi-disciplinary environmental education, policy,

and research activities relating to Superfund issues, with a partioiiar focus

on enhancing the research capabilities of minority institutions and
increasing the participation of minorities in environmental careers.
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Institute for Environmental Issues and Policy Assessment. Center for Energy
and Environmental Studies — Southern University at Baton Rouge —
Initiated in 1991.

Much of this center's rese«u-ch is socio-economic in nattire. The center

supports research on policy assessments and issues of environmental
justice.

Center for Excellence in Environmental Science and Engineering —
' '- O ———^

University of Detroit Mercy — Initiated in 1992

The primary focus of research in this center is on the environmental

impact of polymers and their associated products. Research is conducted
on innovative production technologies and environmentally friendly

polymer based products.

Center for Resource Conservation and Waste Management — Oklahoma
Alliance for Public Policy Research — Initiated in 1992

Three Oklahoma universities support the Oklahoma Alliance and center

their efforts on technical and policy research leading to new and
innovative technologies for municipal and industrial solid waste

management and for the petroleum and gas industries.

Center for Environmental Resource Management — University of Texais at El

Paso - Initiated in 1992

The center operates in support of the Superfund program, conducting

activities to strengthen the capability of Hispanics to enter into careers in

hazardous substance management, control, and remediation.

Pollution Prevention Research and Development Center ~ University of

Connecticut — Initiated in 1993

The center conducts research and development activities aimed at

reducing pollution in all arenas. Current efforts include pollution

assessment, measurement of pollution prevention, a study of public habits

and practices, assessment of energy production and conservation, a study

of natural resource conservation, public education, and retraining of

defense workers.
^
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National Center for Excellence on Air Toxic Metals — University of North
Dakota, Energy and Environmental Research Center - Initiated in 1993

This center studies the formation, behavior, and control of potentially

toxic meted emissions from energy producing and wciste incinerating

systems. A secondary mission is to prevent and minimize the effects of
these metals on human health and the environment.

National Microscale Chemistry Center — Merrimack College — Initiated in

1993

This center was established to provide a network to develop new
microscjde chemistry tecliniques, develop and offer training courses in

microscale chemistry, and introduce microscale chemistry and
methodology throughout the science curriculum at all educational levels.

Lower Mississippi River Integrated Cancer Studv — Louisiana State University

(consortium lead institution) — Initiated in 1994

This is Phase One of an ambitious multi-institution study of the

relationship between the prevalence of petrochemical plants in the

Mississippi River delta and high incidence of certain cancers. LSU «md
several minority institutions are cooperating with the state health

department to examine epidemiological evidence and draw condusioris

about cause-effect relationships and issues of environmental justice.

Arkansas Clinical and Developmental Toxicology Program — Arkansas • -

Children's Hospital Research Center — Initiated in 1994

The priniary goal of this project is to determine the long-term effects of

exposures to pesticides and other toxicants in children and adults.

California Urban and Environmental Research Center — California State

University at Hayward (consortium lead institution) — Initiated in 1995

Activities in this center include curricxilum evaluation and
dissemination, development of libraries, enhancement of minority
opportunities in environmental fields, cmd a wide range of related

activities.
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COOPERATTVF. RF..SEARCH AND DEVELOPMENT AGREEMENTS (CRADA's)

CRAPA with the Georgia Institute ofTechnology for a hydraulic model study for improved

ocean outfall design at Boston Harbor.

rRADA with the University of CincinnatL General Electric. Monsanto and DuPont for In situ

treatment or monitoring of hazardous wastes with hydrofracturing, electro-kinetics and biological

treatment.

T.iren.sing Agreement with ABB Flackt and the University ofTexas for absorbants for air

pollution control technology.

X



783

Mr. Olver. Just as a finish to that one, we have had a number
of complaints and a number of people have testified that the EPA
produces little quality peer-reviewed research. Well, I do not know
how accurate that is, but clearly there is a lot of concern, as has
been shown here in testimony and in questioning about the PMIO
issue as to whether or not there is enough research as a back-
ground in order to deal with the assessments and to set the kinds
of rules and regulations that would be necessary there.

Dr. McClellan, if I may move over. The PMIO is perhaps - well,

maybe not a good example of this, but in the SAB report that you
have mentioned, you have indicated that we should spend a fair

amount of time on future problems, as much time on future prob-
lems as on solving current problems. I guess my question there is

since we have just put out of this committee legislation that would
require rather extensive cost-benefit analyses and in order to do
that, you have to have extremely good risk assessment and good
science behind that, whether it is realistic to think of being able

to deal with future problems which are somewhat speculative in

the first place. If one is talking about future problems, the cost-

benefit analyses—since they have not really come into focus en-

tirely, how are we supposed to apply accurate, relevant cost-benefit

analysis to future problems, when we really do not yet have the
data and the mechanisms in place to really do it appropriately so

that people are satisfied with it at least for the ones that we have
already as being problems?

Dr. McClellan. I will be pleased to respond to that very insight-

ful question. I think the primary thrust of my answer is that we
can go a long ways if we start with an understanding that one of

our ultimate objectives is to have scientific information that will

allow us to do a rigorous risk assessment and proceed to do, quote,
cost-benefit kind of analyses. I think too often, we have stopped, if

you will, prematurely in the process. So, let me try to illustrate

that with a topic that has already been brought up.
Asbestos was at one time, if you will, part of that future problem.

We got ourselves into a real jam I think because we were not look-

ing at the problem of asbestos in a very rigorous way in terms of

applying our risk assessment skills and getting an appropriate
database. We essentially treated all asbestos as being equivalent,

said that all asbestos is as bad as the worst kind of asbestos, and
then proceeded to, quote, ban it. Then out of that, we went into al-

most a hysterical view. We have got to get it out of everywhere it

is. Again, this would have been a situation where it would have
been appropriate to say we have identified a potential problem, put
some provisional activities in place, time out, and to get the infor-

mation in hand.
At the same time that the Agency moved forward, in essence,

with the ban and with the removal program, they stopped all re-

search on asbestos. So, even today our knowledge level of the ac-

tual cancer causing potential of those different kinds of asbestos is

not as great as we would like to have.
Mr. Olver. Maybe the base of my question was you have come

into a short-range future

—

Mr. Davis, [presiding] The gentlemain's time has expired. I will

give you one more minute here.
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Mr. Olver. Thank you, Mr. Chairman.
I was thinking of a future problem on the global warming sort

of in the sense that the chairman has. The cost-benefit analyses

—

in fact, the nature of the problem is pretty speculative and much
open to controversy. If you are talking about asbestos, if you once
get to saying we want to do something about asbestos, we really

ought not decide what to do until we have enough good science in

base, which we surely did not have at the time, in order to make
the decisions in any way that would properly place risk assessment
along with the cost benefits that might come from it. But that is

a different level.

If you are talking about present problems as being ones we have
been dealing with for a time versus ones that come up like the as-

bestos that we hope we would deal with much better in the future

versus some which are maybe farther in the future, I guess maybe
I misunderstood perhaps where you were headed, if you meant by
future problems a thing like asbestos.

Dr. McClellan. No, no. I am saying that we can learn from the
past, and I think the asbestos case is a good example of making
certain that we have got the scientific facts in order before we
sound the alarm and proceed into multi-billion dollar efforts.

Mr. Olver. But to the degree that we do not have the science

even now to deal with asbestos, if that was coming up, we really

do not have the science to do it correctly according to the legisla-

tion that we have already passed.
Dr. McClellan. I think the science base on the asbestos is not

as sound as I would like it. I think it is sound enough to tell us
that some of our past actions were inappropriate.

Mr. Olver. I suspect that our PMIO situation is in about the

same case because we really do not know whether it is the size

—

whether physical attributes of the particles that are involved, that

10 microns, or whether it is the chemical attributes of the particles,

whether it is carbonate silica and things which are soluble in the
lungs or whatever as opposed to things which just lodge.

Mr. ROHRABACHER. [resumes Chair] The gentleman has 4 and a

half minutes to vote.

Mr. Olver. I run fast, Mr. Chairman.
Mr. ROHRABACHER. Yes, sir.

Mr. Olver. Just one last comment, if I may.
Mr. ROHRABACHER. Take your time.

Mr. Olver. You have commented about asbestos. I think you
could just as well have used lead paint as an instance where at

least in my State the immediate response was remove all lead

paint. Encapsulation of lead paint might have solved the problem
much less expensively and, in fact, the removal quite often dis-

lodged and made dust and so forth in some ways very similar, al-

most to the way asbestos was dealt with on a national basis.

Dr. McClellan. I would agree with your analysis of the prob-

lem.
Mr. ROHRABACHER. Thank you very much, Mr. Olver, and I hope

you get to the vote. I appreciate that. I will fill in until our other

Members come. I have a couple more questions that I would like

to ask. I am not just monopolizing this 5-minute time.
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Dr. Huggett, your office has increased its full-time employees by
265 through the contractor conversion initiative, and there have
been some complaints that all you really did was hire former con-
tract employees, for the most part. If it is true that many former
contract employees were hired on, of what benefit is it to the teix-

payers to have contract employees now being full-time employees?
Dr. Huggett. Yes, sir. First of all, let me tell you that we had

the authority in the Office of Research and Development to hire
265. We have not hired 265 at this point. We have hired I think
on the order of 134, something of that order. We are on hold for

offering any more positions until March 1.

Now, the contractor conversion positions were authorized in the
last Congress. They were authorized in order for us to do more effi-

cient work and partly in response to the Inspector General's audits
that had been taken of our facilities showing cases of abuse of per-
sonal services and contractors.

We advertised in the national advertisements for these positions.

They were reviewed by the Office of Personnel Management. They
were done with open review of the unions and so forth.

Now, many of the contract employees applied for these positions,

of the 134 at any rate. I do not know. The other ones have not been
selected, so I have no way of knowing what those numbers are.

Mr. ROHRABACHER. Has anyone been hired who was a contract

employee to do a specific job who was then hired on to do that
same job but now as an employee within the

—

Dr. Huggett. I expect that is the case. The reason that we want
contractors is to get away from the potential of personal services.

It is a more efficient way of doing business. May I give you an ex-

ample?
Mr. ROHRABACHER. You want contractors.

Dr. Huggett. No, sir. To get away fi*om contractors.

Mr. ROHRABACHER. To get away from contractors.

Dr. Huggett. Yes, sir.

Mr. ROHRABACHER. Okay.
Dr. Huggett. The situation is this. If I were an EPA scientist

and you were a contractor technician, we have a work order estab-

lished and we are to do a certain amount of work, a certain t5T)e

of work. If I find as a scientist halfway through the experiment
that we are in the wrong direction, this is not the way to go, I can-

not simply say that, okay, we are going to can this position, we are

going do it this way, drop everything, do it this way. I have to go
to the Budget Office. I have to have work change orders estab-

lished. They have to be carried to the contract officer working for

the contractor. Then the orders go down. If everybody happens to

be at work, it can happen

—

Mr. ROHRABACHER. So, your own employees give you more flexi-

bility.

Dr. Huggett. Yes, sir.

Mr. ROHRABACHER. In terms of the cost, what is the

—

Dr. Huggett. We have done the cost analysis, and we find that
if ORD were totally converted, the 265 positions, that the savings
would be $6 million in the first year.

Mr. ROHRABACHER. So, it not only gives you more flexibility, but
it saves money. Is that right?
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Dr. HUGGETT. Yes, sir, that is true.
Mr. ROHRABACHER. Does that include pension benefits?
Dr. HuGGETT. It is my understanding that it does, sir.
Mr. ROHRABACHER. If you could send my office any paperwork

you have on that, I would like to see that analysis.
Dr. HuGGETT. Yes, sir.

[The information follows:]
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Question: Were there savings realized as a result of contractor conversion?

Answer The agency realized savings as a result of the contractor conversion initiative, and

has accounted for this in the 1996 President's request. The agency's own
preliminary estimates of savings associated with the conversion of 265 positions

within ORD are about $6 million for the first full year of implementation. The
attached table identifies the savings according to the different activities.

As you know, in response to concerns from members ofCongress, Administrator

Browner decided to delay fiarther contractor conversion efforts in our labs until

March 31, 1995. Therefore, accrual of savings has also been delayed.
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Mr. ROHRABACHER. There was one complaint that there was an
individual, a contractor who had been contracting for you, in good
faith was a businessman, and that you hired away all of his em-
ployees. Number one, did that happen? Number two, is it fair? And
if it did not happen, then we do not have to worry about it. If it

did happen, is it fair?

Dr. HUGGETT. There was a contractor that lost a great number
of his employees. These people applied for the job. The applications
were reviewed in a consistent and honest and fair manner. Some
of the contractor's employees were not hired—that applied. Those
that were the most qualified were hired, and I believe that is what
people want the Government to do, is to hire the best that apply,
and that is what we did.

Mr. ROHRABACHER. Well, we want you to get the most bang out
of the buck. Thank you very much.
Mr. Bartlett?

Mr. Bartlett. Thank you very much.
In your testimony, Dr. Huggett, I remember you mentioned

ecosystems. Of course, the use of that word reflects an understand-
ing that when you look at any one part of a system and talk about
its change, that you are likely to change things elsewhere in the
system.

I remember a story from quite a long while before we even had
the term "ecosystem." They noted in Britain that the quantity and
quality of clover seed had a direct correlation with the number of

spinsters in an area, and when they finally researched that and
found out why, it was a very interesting relationship. Spinsters
kept cats and cats killed field mice. Bumble bees found targets of

opportunity in the holes vacated by the mice, and the bumble bees
pollinated the clover crop. That is the kind of interrelationships

that make ecosystems so fascinating and make one stop and think
about changes that are you are going to make to any one part of

an ecosystem.
With that kind of a relationship in mind, let me go through a

scenario that is a very real one, possibility, with PMIO. You are
going to come up with new standards. These new standards may
very well impose a greater requirement on industry that is going
to increase the cost of doing business. This is going to make indus-

try less competitive in the global market because we do not have
EPA's all around the world, and American jobs are going to be lost

as a result of this. This is going to throw more people on welfare

where they have a lesser quality of life, which is going to result in

underweight babies, fractured families, decreased educational per-

formsince scores, and increased crime all because you increased the
requirements for PMIO.
Now, this is not an impossible kind of a scenario. As a matter

of fact, I think that we could find scenarios like this all across the
board, which is part of the reason we are becoming less and less

globally economically competitive and why our welfare rolls are
going up.
Now, how do you factor this kind of thing into your risk manage-

ment/risk assessment/cost-benefit analysis?
Let me remind you that in other parts of our society we have

made a judgment that some—well, for instance, we lose—what

—



790

40,000, some 50,000 people a year as a result of automobile acci-

dents. Now, we have not stopped driving automobiles because we
have that loss. We think that the cost that we pay is worth the
benefit of being able to get fi*om here to there in automobiles.
We lose about—the last statistic I saw was 419,000 people a year

from cigarette smoking. I am not sure I agree with the consensus
society has come to that that cost is worth the benefit of growing
tobacco and the pleasure of smoking tobacco and so forth. But other
places in our society we have come to a consensus that a certain
cost is worth the benefit.

How do you factor into your cost-benefit analyses the kind of a
scenario that we went through, which I think is a very realistic

kind of thing to expect from some of these applications?
Dr. HUGGETT. It is an excellent example of what could happen.

I think we would both agree that the uncertainty involved in such
a thing is great, but we do not know, but you do have to factor it

in.

I think one of the problems that we have within the Federal Gov-
ernment—and I doubt it is just within EPA—is the fact that when
we respond to a regulation—in other words, it says you must con-
trol so many air pollutants by the year 199-such and such—that is

a statute given to us by Congress. We stop there. And I think when
we do risk management options, such as PMIO, that we should fol-

low them out in a scenario such as you have mentioned.
Your example with the clover seed is basically what John Muir

said when he said when you take something or try to pull some-
thing fi-om an ecosystem, you find out that it is hitched to every-

thing else in the universe. You do have to look at the whole contin-

uum of things. I think that there has to be a methodology set in

place to do that.

In part, sometimes if you are not careful, the solution can be
worse than the disease, and we cannot have that happening.

Let me get back to PMIO. As I mentioned before—£tnd I am not
sure you were here; you may have been voting—we are under a
court order to produce a standard

—

Mr. Bartlett. By 1997?
Dr. HuGKJETT. By 1997, and our scientists say that is too quick.

You are a scientist. I believe you worked with NIH—or an engi-

neer.

Mr. Bartlett. I did at one time, yes, sir.

Dr. Huggett. You know that you can only move so fast. I mean,
the physical and natural laws of science—we cannot disobey them.
We are also under threat of several other suits fi"om the Amer-

ican Lung Association to move even faster. So, in some cases we
are doing things that we would prefer not to do.

Mr. Bartlett. And you need some sort of legislation to correct

what you think is a requirement to move too fast?

Dr. Huggett. When you take flexibility away fi-om a scientist in

any discipline, I do not think you can expect the scientist or tech-

nologist to do, in all cases, the best work.
Mr. Bartlett. I remember Zane Grey eulogizing the pretty sun-

sets that we had on the desert our colleague was talking about, the
Arizona desert. Of course, we did not understand then, and we do
now. Mount Pinatubo gave us all worldwide pretty sunrises and
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pretty sunsets. What was thought to be a great virtue of the West
turns out to be upper air pollution, but we never thought of that
as a downer for those who lived out there in the beautiful desert
and saw those sunrises and sunsets and so forth.

Well, of course, we are fairly much in the infancy of environ-
mental protection. When the pendulums swing, they tend to swing
frequently too far one way, and as one person said, this one some-
times has swung through the side of a clock. I think there is no
one in America—I know of no one—who is not concerned about pro-

tecting our environment, but the kind of scenario that we have just

gone through indicates that there are an awful lot of considerations

when you impose a new regulation. We need in the Congress to un-
derstand how we can require a thoughtful process so that the cure
is not going to be worse than the disease. I suspect that many
times the cure has been worse than the disease.

Thank you very much.
Mr. ROHRABACHER. Thank you, Mr. Bartlett.

Mr. Davis is returning and we will have him be able to ask a few
questions in a moment. In the meantime, let me ask one more.
Mr. Huggett, in your testimony you talked about the $10 million

in fellowships that will be given under the STAR program, that
they would go to "advanced environmentally oriented study." Now,
can you assure us that these fellowships are going for environ-

mental study in a scientific nature rather than in a politically sci-

entific way? Is this going to be political science that is being stud-

ied dealing with the environment, the political science of the envi-

ronment? Or is it going to be actual scientific studies?

Dr. Huggett. They will certainly be scientific, the normal dis-

ciplines that you think of in science, the chemistry, physics, biol-

ogy, geology, as well as mathematics, computer sciences, engineer-

ing, but as well, one area that we are not good at—and it gets back
in part to Mr. Bartlett's question and Mr. Olver's questions—and
that is in such fields as contingent valuation, how do you put the
proper value on a resource before you manage it? Such things as

risk communication. How do you convey to the people difficult sci-

entific information and choices in such a way that they can under-
stand it to get their feedback? Now, these are in the social sciences,

but these are an integral part of risk assessment/risk management.
Mr. ROHRABACHER. I am hoping that we do not just turn around

and see examples of some basically green activists being given
grants through this program and using environmental science as a
cover for basically what is a political agenda. I noticed that in your
testimony that you mention, in terms of—this is a grant, rather

than the fellowship program, where it is going to look to solicita-

tion focused on socioeconomic initiatives to promote development of

technology for pollution prevention and socioeconomic initiatives to

promote development of technology for pollution prevention. What
does that mean? It sounds like maybe something that I might be
worried about.

Dr. Huggett. What we are looking for here is areas of pollution

prevention through regulatory and policy modification. In other
words, many ways of reducing pollution or preventing pollution is

by seeing how we can modify our regulations and our policy, also
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through technical assistance, technology transfer, training and in-

centives. This is research to try to identify these areas.

Mr. ROHRABACHER. That sounds a lot different than the last

group of people. The last group of people you are talking about that
the money was going to be granted to were the scientists and peo-
ple who are going to look into the real science. This sounds an
awful lot like you are talking about poUcy advocacy here.

Dr. HuGGETT. Well, it would be research in the academic commu-
nity to try to identify how we can modify these areas to prevent
pollution.

Mr. RoHRABACHER. How much money are we planning to give to

assess what policies that need to be changed?
Dr. HuGGETT. In that particular solicitation, I think we have

$2.5 million. Excuse me, sir. It was $3.5 million,

Mr. RoHRABACHER, $3.5 million for the socioeconomic initiatives

to promote development of technology for pollution prevention and
that deals specifically with policies that will I guess promote pollu-

tion prevention.
Dr. HuGGETT. Through regulatory and policy modifications in

various States, as well as the Federal Government, technical as-

sistance and technology transfer, as well as training and incentives
to prevent pollution. This is research to try to come up with the
most efficient and best ways of doing this.

Mr. ROHRABACHER. All right. I will yield to Mr. Davis.
Mr. Davis. Thank you.
I understand—£ind we got into this a little earlier before I was

here—that there was a contract that was held by ManTech Envi-
ronmental Technology. That is a company that is headquartered in

my district. That the Health Effects Research Lab in Chapel Hill

had its option year exercised in September of 1994 and then they
were told the contract was going to be terminated for the conven-
ience of the Government a scant 6 weeks later. Can you just get
into that a little bit? Is that true, and what were the cir-

cumstances?
Dr. HuGGETT. The circumstances were that there was an exten-

sion. We did not receive our money. We had intended to do the con-

version. I think it was fairly common knowledge. The contractors
were at many of the meetings that occurred before this, so I do not
think it was a great surprise to them.
When we did receive the President's—^well, received our budget,

we proceeded to notify them, as soon as we possibly could. The
number of positions were advertised. There was a national adver-
tisement. I think we identified every potential source of getting the
information out across the country. To the best of my knowledge,
I think at least 45 states were represented in applications that
came in from these positions. There may have been more. The ap-

plications were reviewed by the Office of Personnel Management.
We then made selections based on the most qualified people in the
application pool. The most qualified people were notified. A number
of them did work for ManTech. They applied for these jobs on their

own. Some ManTech employees

—

Mr. Davis. They would not have had a ManTech job probably
otherwise, would they?

Dr. HuGGETT. Sir?
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Mr. Davis. They would not have had a ManTech job probably
otherwise with the contract being canceled, would they?

Dr. HUGGETT. I cannot answer that question. ManTech has many
employees in many parts of the country. At that particular location,
I would say, no, sir.

Mr. Davis. Let me ask you this. I think we agree it is inappropri-
ate to use contracts and grants or cooperative agreements inter-

changeably. They are two different animals. Can you certify to the
Committee that no former contract employee has been now trans-
ferred to a grant or a cooperative agreement performing the same
work or service?

Dr. HUGGETT. I am not aware of any. That a former contractor

—

contract employee has been now transferred to a cooperative agree-
ment?
Mr. Davis. Specifically in this area because this is a fairly short

period of time. I can understand over a period of years that could
happen.

Dr. HuGGETT. I would be glad to look into that, sir, for you.
Mr. Davis. I would appreciate it.

Dr. HuGGETT. I do not have those data in front of me.
Mr. Davis. Thank you very much. That is all.

Dr. HUGGETT. Yes, sir.

[The information follows:]
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Question: For those contracts converted as part of contractor conversion, are

there any contractors who are now working under an ORD grant or

cooperative agreement?

Answer: Yes. There are three former contractor employees who currently work for

the University of North Carolina (UNC), which has several cooperative

agreements with EPA's Health Effects Research Laboratory at Research

Triangle Park. Each of the three former contractor employees is funded

under cooperative agreements with UNC which have been place since

July 1, 1992 or earlier.

It should be noted that a sponsoring federal agency is prohibited from

directing a cooperator or grantee to hire specific individuals. The decision

to hire these researchers was made solely at the discretion of the

University of North Carolina.



795

Mr. ROHRABACHER. I would like to thank both our witnesses
today. Dr. McClellan, you were going to make sure that you com-
municated with us in writing about some of the priorities that you
were talking about. We will be looking forward to that and we will

be marking this budget up in about—what—3 weeks. So, as soon
as you can get your guidance to us, we would appreciate it.

Dr. Huggett, thank you very much, and I appreciate if you have
anything else that you would—we are going to get together. So, we
will have a private session as well. I am sorry that we missed our
meeting the other day.

Dr. Huggett. Sir, I will assure you that the budget information
you requested will be in your office tomorrow. Several people will

be assigned to your office for as long as you need them. If you have
any questions, I would appreciate it if you would let my office know
immediately.
Mr. ROHRABACHER. Dr. McClellan, you have something to add?
Dr. McClellan. I was going to ask—I will be pleased to respond

to your requests. Some of the information I need, to really do a
thoughtful analysis, will require input from the EPA, and I am
sure I will be able to work with Dr. Huggett and his staff to get
that. I will be out of the country for 1 week. If I could promise to

have you the material by March—well, have it to you the 25th of
this month.
Mr. ROHRABACHER. The sooner the better, but thank you very

much. We appreciate your taking that request seriously.

Dr. McClellan. Yes, sir. I would be happy to do that.

[The information follows:]

88-393 95-26
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Chemical Industry Institute of Toxicology

Roger O. McClellan. D.V.M.
President

February 23, 1995

P.O. Box 12137
6 Davis Drive

Research Triangle Park,
North Carolina 27709

(919) 558-1200
FAX (919) 558-1300

The Honorable Dana Rohrabacher
Chairman, Subcommittee on Energy and Environment
Committee on Science
United States House of Representatives
Washington, DC 20515

Dear Representative Rohrabacher:

It was a pleasure to appear before the Subcommittee on Energy and Environment
of the House Committee on Science on February 16, 1995 and offer testimony on the

proposed FY 1996 budget for the research and development activities of the U.S.

Environmental Protection Agency (EPA). During my testimony and the interchange with

members of the Subcommittee, I emphasized the importance of acquiring an improved
scientific data base for risk-based decisions on the National Ambient Air Quality

Standards (NAAQS) for Particulate Material (PMio)- At the conclusion of the hearing, you

asked me to provide the Subcommittee my recommendations for FY 1996 funding of

research on particulate material and to relate program areas where offsetting decreases in

funding could be made.

As you are aware, particulate material (PM) is regulated under the Clean Air Act as
a criteria pollutant. The original PM standard was based on total suspended particulates

(TSP). As scientific information was acquired on air sampling of PM and the size

dependent deposition and retention of PM in the respiratory tract, it became evident that

all the PM collected on a TSP sample did not have equivalent health effects per milligram

of material. The largest particles collected on a TSP filter had a very low probability of

being inhaled and deposited in the respiratory tract and, thus, are unlikely to produce
adverse health effects. In contrast, particles of small size (a micron or so in diameter) had
a high probability of being inhaled and deposited in the respiratory tract and producing
health effects.

Based on this improved scientific information, the NAAQS for Particulate Material

was changed in the 1980's to TSP to a more health relevant form-PMio (particulate

material under 10 microns in aerodynamic diameter). The PMio standard was set by

identifying the lowest levels of PM causing adverse health effects in the respiratory tract

and then applying an ample margin of safety to set a specific numerical standard. The
PMio standard was set at 50 micrograms per cubic meter-annual average and 150
micrograms per cubic meter-daily average.

As you are aware, the Clean Air Act calls for periodic review and updating of the

NAAQS's. A review of the NAAQS for PMio is currently underway on an expedited

basis. This review includes consideration of new data, some of which suggest that

increased morbidity and mortality may be occurring at the present level of the PMio
standard. Some individuals have suggested revision of the PM standard downward to a
lower level. It has also been suggested that standards should be set using either a new
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size cut at a smaller size, perhaps 2.5 micrometer aerodynamic diameter or have this

smaller size fraction added as an additional standard to complement the PMio size

standard.

In my professional opinion, the present scientific data base is inadequate for

considering revision of the present PK/lio standard. My concern for the scientific

adequacy of the data base is heightened by an awareness that compliance with a PM
standard involves multiple billion dollar expenditures over multiple years. In short, this

standard has both important health and compliance cost implications. It needs to be set

on the best data that can be made available.

At the present time, there is not an adequate data base available on particulate

material concentrations and chemical compositions across the United States. Specifically,

there is not an adequate data base on the chemical composition of particles of different

sizes from across the country. It is known that in some areas, particularly in the west,
particles are predominately composed of crustal material (I.e., soil dust). In other areas,
material primarily originating from industrial activities or transportation sources
predominates. Yet, In other areas, particulate material from wood burning stoves
predominates during certain times of the year.

The epidemiological data base on PM effects and potential interactions with other
pollutants is also inadequate and must be improved. It may also be feasible to acquire
information on the potential health effects of PM from clinical studies in which human
volunteers are exposed under carefully controlled conditions to naturally occurring PM.
Such studies are proposed to be conducted by the EPA/University of North Carolina-
Chapel Hill team in Chapel Hill, NC.

Finally, it is necessary to obtain additional data on the health effects of PM from
studies using laboratory animals, tissues and cells. The present data base developed
using these approaches is not adequate. In particular, there Is limited biological

plausibility to explain the limited epidemiological data base currently available.

The EPA budget for research on PM is shown in the attached Table 1 along with

the budget for several other EPA activities. As you will note, the total effort for PM
proposed for 1996 involves 30.9 person years of effort and $6.9 million in expenditures.
In my professional judgment, the research effort on PM should be increased to 50.0
person years of effort and $30.0 million per year for a five-year period as shown in

Table 2. If it were necessary to secure the additional funds from within the President's
proposed FY 1996 budget for EPA's research and development activities, I would make
offsetting reductions in the Global Change Program and the Environmental Technology
Initiative (ETI).

The scope of the research program I would propose for FY 1996 is shown in

Table 2. As you will note, it is a broad based research program touching on the several
research areas which can provide an improved scientific basis for making regulatory
decisions concerning PM. In carrying out the research program, I would propose that use
be made of both the intramural research resources (people and facilities) of the EPA and
extramural resources located in universities and not-for-profit research centers throughout
the United States. This would be accomplished through the use of both cooperative
agreements and grants. The program I recommended is in line with that contained within

an ORD draft document on the "Airborne Particles Research Program." The major change I

am recommending is a more substantial program than the less than responsive high
funding option the EPA staff proposed in the draft document. It is of interest to note that

the President's request appears to be in accord with the low funding option in the draft

"Airborne Particles Research Program." I am uncertain as to the EPA's basis for according
the program low priority.
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I have suggested the potential for offsetting deductions in the Global Warming
Program and ETI for several reasons. It is my understanding that substantial research on
global warming is being carried out by other federal agencies. I am personally not

convinced that EPA's very small (by comparison) program will have impact on this issue.

I have suggested reductions in the ETI Program because 1 am not convinced that the ETI
Program as proposed will yield the same return on federal investment that can be realized

by a more substantial PM Research Program.

Although the level of effort I have proposed for the PM Program is substantial, I

believe it will be a good investment in reducing our current high level of uncertainty

concerning the risks of PM. Whatever the form and level the PM standard shall eventually

be set at, one will have greater confidence that dollars spent complying with it will be well

spent if the PM standard is based on the best available science. It is unfortunate that

EPA did not make more adequate investments in PM research over the past five years. If

it had made such investments, it would not be necessary to be "playing catch up" today.

Before closing, let me reiterate a point 1 made in our discussion on February IB-
research and development can be a sound investment in providing an improved basis for

regulatory actions. 1 suggest it would be useful to review the total EPA staffing and
budget to assess whether the Agency is according the appropriate portion of its total

resources to research and development relative to its total activities. My personal bias is

that resources should be shifted to research and development with offsetting reductions in

other areas. It is hard for me to comprehend the present situation using 15% of the

Agency's staff to help create the science base that should be supporting what is done by

the other 85% of the EPA staff. The research and development program can be put in

perspective by recalling that the science it helps create provides the basis for regulations

with compliance costs of over $150 billion per year, thus, modest expenditures on science

can have the potential for tremendous impact on how very, very substantial sums of

money are spent in both the private and public sectors.

In closing, I wish to emphasize the opinion I have given in this letter is my own
independent professional opinion. It should not be attributed to either the Chemical
Industry Institute of Toxicology, its member companies or the EPA Science Advisory

Board on which I serve. If you should desire to discuss this matter further, please call me
at 919-558-1202 or reach me by FAX at 919-558-1400.

Best wishes for success in grappling with some very difficult issues.

Sincerely,

^^r^dJ-^liCMc^
Roger O. McClellan, D.V.M.
President

ROM:eam
Attachments
cc: Administrator Carol Browner, U.S. EPA

Assistant Administrator Robert Huggett, U.S. EPA
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Table 1
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Table 2

Particulate Material Research Activities

Proposed FY 1996-2000
Research Area Research Funding*

Epidemiology $8

Animal Toxicology (Biological Plausibility of Effects) 5

Clinical Effects (Biological Plausibility of Effects) 3

Measurement Methods Development 2

National Fine Particle Network 6

PM Air Modeling 2

Atmospheric Processes 2

PM Emissions Characterization 2

Program Total $30

'In millions
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Mr. ROHRABACHER. Thank you very much.
This meeting stands adjourned.

[Whereupon, at 11:20 a.m., the Subcommittee was adjourned.





FY 1996 DOE, EPA AND NOAA R&D BUDGET
AUTHORIZATIONS

TUESDAY, FEBRUARY 21, 1995

House of Representatives,
Committee on Science,

Subcommittee on Energy and Environment,
Washington, D.C.

The Subcommittee met, pursuant to call, at 1:05 p.m. in Room
2318, Raybum House Office Building, Hon. Dana Rohrabacher
[Chairman of the Subcommittee] presiding.

Mr. Rohrabacher. This meeting of the Energy and Environment
Subcommittee will come to order. Today we will hear testimony on
the fiscal year 1996 budget request for programs at the National
Oceanic and Atmospheric Administration under our jurisdiction.

Last week we completed hearings on budget requests from the
Department of Energy and EPA. Thiis committee will have to meet
budget targets well below the 1995 levels. We have been presented
with requests that total almost $8 billion, an increase of $500 mil-

lion over the fiscal year 1995 appropriations.

We have been asked to increase the budget for almost every pro-

gram under our jurisdiction and NOAA is no exception. Their pro-

gram requests total over $1.8 billion, which is an increase of 11

percent over 1995 levels.

To put it mildly, these requests are unrealistic and make our job
of reducing the deficit and moving toward a balanced budget that
much harder, but this chairman, and I believe the majority of this

Subcommittee and the full Science Committee, as well, are deter-

mined to get that job done: Reducing the budget deficit.

Although the increase requested by NOAA is for the NEXRAD
Satellite Program, that's the largest area of increase, I understand
that, included in your request is also included for more personnel
and an increase in climate and air quality research as well as glob-

al climate change programs, an increase for all of those. If these
increase requests are the highest priority items for NOAA, we need
to know that. And we also need a better understanding then of the
Agency's lower priorities and where the cuts should be made if we
indeed are going to head towards that balanced budget.

Management of these programs must also be examined. Signifi-

cEint problems have arisen over the deplojrment of NOAA's weather
modernization equipment. If hundreds of millions of dollars of tax-

payer money has been wasted on this program, as some charge,

and if it will cost hundreds of millions of dollars to fix, we need to

know what NOAA is doing to prevent throwing good money after

bad before we authorize additional funds.

(803)
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And just to say, as I mentioned to you earlier, Dr. Baker, and
people can have the best of intentions, and part of the price of mod-
ernization sometimes is making a mistake and correcting that mis-
take, and I understand that and I think the American taxpayers
understand that as well. The end goal has to be as efficient and
as quality conscious as we can.

Our first witness is Dr. James Baker, the Under Secretary for

Oceans and Atmosphere of the Department of Commerce who also

serves as NOAA Administrator. Later we will hear from a consortia
of businesses represented by Joel Myers, President of Accu-Weath-
er, which had a radical notion which is that many of the functions
of government at the National Weather Service can better be han-
dled by private enterprise.

Joel Willemssen, Division Director at the General Accounting Of-

fice will fill us in on an important new GAO study of the troubled
weather service modernization program.
Our second panel today consists of outside witnesses in the en-

ergy field who did not have the opportunity to testify last week.
Scott Sklar of the Solar Energy Industries Association and Howard
Geller, representing the American Council for an Energy-Efficient
Economy will both be testifying on that panel.

Dr. Baker, I welcome you, and before you get into your testi-

mony, I would hope that—and you will summarize your testimony,
hopefully no longer than 15 minutes, but at this point, I will turn
to our Ranking Minority Member, Mr. Hayes, to see if he has any
comments.
Mr. Hayes. Thank you very much. I am going to ask unanimous

consent that this statement be put in the record and the only por-

tion of it to which I will refer

—

Mr. ROHRABACHER. Without objection.

Mr. Hayes. Thank you, Mr. Chairman. With the time con-

straints, I wish you would at some point dwell upon the moderniza-
tion that NOAA is doing for weather services and the impact of

that potential taxpayers' savings compared to some of the technical

difficulties and some of the cost difficulties that are being counted
at the present time.

I would be most interested in looking at it, not in an annual re-

turn for year one, but perhaps through a decade of one through ten
so we could get a good assessment of what we are talking about
in unanticipated problems versus potential savings over the course
of that length of time.

And other than that, I will certainly, in the effort of saving some
time, turn it back over to the Chairman and thank him for his in-

dulgence.
[The prepared statement of James A. Hayes follows:]
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Mr. Chairman, I commend you for calling this meeting today to review

the budget request for the National Oceanic and Atmospheric Administration.

For NOAA, as well as all of the agencies within our jurisdiction, we will need

to look carefully at the size and scope of the programs that are carried out in

order to make sure that we are doing our part to help in streamlining and

downsizing the Federal Government.

There are few activities performed by the Government that affect as many
people as directly and personally as those of NOAA. Weather forecasts,

climate prediction, and management of our water resources are public goods

essential to our national economy, our personal security, and our basic quality

of life. It would be a mistake to take these as a given however. It is our

responsibility as an oversight committee to constantly look for ways to improve

the management of the agency and the efficiency with which these services are

delivered.

Today, it is natural that we take a fresh look at NOAA~not only because

this is somewhat new to the Committee's jurisdictional makeup, but because we
are in the midst of seriously discussing eliminating whole cabinet agencies. We
are also considering sharp spending curbs that will result in only the most

essential Federal services surviving over the next five years.

As we will hear today, NOAA is mid way through an aggressive

modernization program for its weather services. There is no question that, if

this modernization program is properly managed, it will save the taxpayer

billions of dollars over the next several decades. I am mindful, however, that

some technical and cost problems are beginning to emerge. I hope to hear from
NOAA today how they plan to address these issues.

I also look forward to developing a consensus today on what NOAA's
priorities should be. NOAA is proposing some appreciable increases in areas

such as long range climate prediction, and they are also proposing to eliminate

some long standing programs such as undersea research and specialized weather

services for agriculture. We will need to examine seriously the implications of

these proposals.

I thank the Chair and look forward to the testimony today.
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Mr. ROHRABACHER. Well said. Thank you very much.

STATEMENT OF DR. D. JAMES BAKER, UNDER SECRETARY,
OCEANS AND ATMOSPHERE, U.S. DEPARTMENT OF COM-
MERCE AND ADMINISTRATOR, NOAA, ACCOMPANIED BY AN-
DREW MOXAM, COMPTROLLER, NOAA, KATHY SULLIVAN,
CHIEF SCIENTIST, NOAA, AND JOE FRIDAY, JR., Ph.D., DIREC-
TOR, NATIONAL WEATHER SERVICE, NOAA
Mr. ROHRABACHER. And Dr. Baker, would you like to proceed?
Dr. Baker. Thank you, Chairman Rohrabacher, Mr. Hayes,

Members of the Subcommittee for this opportunity to testify on the
President's 1996 budget request for the National Oceanic and At-

mospheric Administration.
I would like to share with you briefly just a summary, as you

suggested, of our 1996 request and address the importance of our
research programs and our operational programs in the context of

our mission goals and our strategic plan. I am accompanied today
by Kathy Sullivan, who's our Chief Scientist, Andrew Moxam, our
comptroller, and the leaders of our line organizations, the Assistant
Administrators for each of the areas at NOAA. We are looking for-

ward to working with you.
This 1996 budget reflects the President's and this Administra-

tion's commitment to forging a new social compact to meet the
challenges of our time. It reflects the need to invest wisely to

change the way government works and to provide our citizens with
the opportunities to succeed. In fact, we believe that investment in

the Nation's and world's environmental health is an investment in

economic well-being.

Our top priority is to modernize the Weather Service which will

generate national economic benefits about eight times greater than
the costs involved. Initial investments in modernization will be re-

paid in about two years, and once the modernization is completed,

we expect the Nation to realize annual benefits of over $7 billion

from improvements in weather warnings, flood warnings, and fore-

casts.

These improvements will reduce fatalities and enable decision-

makers in the economy to avoid losses caused by severe weather
and flood events. Just to give you one example, in 1903, 6,000 peo-

ple died in Galveston because of the hurricane. In 1992, 24 people

died in Hurricane Andrew, an example of how better warning pro-

vides less loss of life.

Weather Service modernization is in fact Reinventing Govern-
ment and it builds, Mr. Chairman, on the Grace Commission Re-
port which made a very strong recommendation along those lines,

along the Vice President's National Performance Review, and the

general view of this Administration. That's what we are all about.

We are using advanced technology. We are capitalizing on
progress in science to improve our efficiency. The modernization
will revolutionize the quality and reliability of our products and
services. We will in that process phase out nearly 200 offices. These
offices are being replaced with 118 facilities staffed with better

trained employees, using state-of-the-art weather technology. In

1994, we certified our first relocation of a Weather Service Forecast

Office in California.
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The National Academy of Sciences' National Research Council is

monitoring this modernization. They have been instmmental in de-
veloping criteria for us which we use for every certifiable action
needed during the modernization. In other examples, the benefits
of improved global science and information are estimated in the bil-

lions. For example, the successful prediction of seasonal climates
six to twelve months in advance can save hundreds of millions of
dollars in the U.S. and billions of dollars worldwide to the agricul-
tural, transportation, and energy industries.
Early knowledge of which CFC substitutes are ozone-friendly to

avoid misdirection of capital estimated at about $25 million per
compound and better informed CO-2 emission control strategies
will save billions of dollars from the currently estimated cost to sta-
bilize CO-2 worldwide close to $5 trillion.

Mr. Chairman, the Grace Commission pointed out a need for

strategic planning, goal setting, and linking budget to strategic pri-

orities. The National Performance Review has made the same
point. And our budget has been developed within the context of a
new NOAA strategic plan.
We have mapped a course with this strategic plan that will bring

us toward our vision for the year 2005, 10 years from now, a world
in which environmental stewardship assessment and prediction
serve as keystones to enhancing economic prosperity.
The total 1996 budget is about $2.2 biUion. The request is a net

increase of $130 million over the 1996 base and about $161 million
increase over the 1995 appropriation. This increase reflects our at-

tention to our congressionally-mandated responsibility for resource
stewardship as well as providing the necessary level of support for
continued critical technology modernization efforts which will im-
prove a wide range of services to the public.
Our 1996 request also contains a decrease of $22 million for

FTEs, full-time equivalent personnel and administrative reductions
pursuant to Executive Order 12837 and the Federal Work Force
Restructuring Act of 1994. These decreases are spread throughout
NOAA. By 1999, we will have reduced our full-time equivalents by
2,300 people over the 1993 ceiling of about 14,000.
At this time, I would like to briefly summarize our 1996 high-

lights of Environmental Assessment and Prediction Mission that
are of primary interest to this subcommittee here. There are three
of these. Advance short-term warning forecast, implement season-
ally interannual climate forecast, and predict and assess the
decadal to centennial change.
As you know, our changing and dynamic environment presents

extraordinary challenges for protecting life and property. Every
year hundreds of lives and billions of dollars are lost through envi-
ronmental events that could be predicted from minutes to months
in advance.
Our goal is to improve significantly our short-term forecast and

warning services by enhancing our abilities to observe, to under-
stand, and to model the environment and to disseminate those
products and services to users more effectively.

The lead time provided by the National Weather Service forecast
is credited with saving lives. In 1992, new Doppler radar more
than 180 miles away fi*om Southern Florida helped forecasters
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track Hurricane Andrew and avert a larger loss of life. This next
generation radar technology has also proven effective for more ac-

curate precipitation forecast during the Great Flood of 1993, and
more recently, in fact last Thursday, when two tornados hit north-
em Alabama, they were in fact detected by the Birmingham
Weather Forecast Office gdlowing them to issue a tornado warning
about 10 minutes before it touched ground.
We have a picture of that from the NEXRAD radar, and I believe

copies of this picture have been provided for you. It shows in red,

the red spot towards the bottom shows the NEXRAD picture of

that tornado. Together with the GOES satellite and the other sys-

tems that we have in place, we believe that we can do a better job
of forecasting these extreme weather events which go from nothing
to full strength in about half an hour.
To advance our short-term warning and forecast services, we

must complete the modernization and restructuring of National
Weather Service. We must maintain continuous operational sat-

ellite coverage. We must strengthen our environmental observing
and prediction systems and we need to improve the application and
dissemination of products and services to the public.

To accomplish this, we are requesting a total of $1.3 million—bil-

lion to address the strategic goal of advancing short-term warning
and forecast services. This includes increases of about $200 million

over the 1996 base. We are also proposing program decreases of

$122 miUion.
Now, moving to the next subject of interest, the significant cause

of departures from expected seasonal climatic patterns is the one
weather phenomenon that is a household word these days, the El
Niiio, or, as we say, the El Niiio Southern Oscillation to include the

atmosphere. Temperature and rainfall patterns, changes in ocean
currents and changes in storm frequency caused by El Nifio have
global effects on national economies and public planning.

An independent academic study estimates a net present value of

improved interannual forecasts, that is better forecasting of El

Nifio, to be somewhere between $150 and $260 million per year
and approximately $1.4 billion over a decade.
Our goal is to provide the information so that we can do useful

forecasts up to a year in advance of seasonal climate patterns, for

those parts of the world that are affected by the El Niiio, to a soci-

ety that responds to the forecast so as to increase its economic ad-

vantages and mitigate economic losses and social disruption.

In fact, the next picture shows what we are seeing today in

terms of the El Nifio, that warm water that is appearing in the
tropics has led to a change in the jet stream which in turn has led

to greater rainfall, particularly in Southern California. As you
know, five of the last six El Niiio events have in fact led to greater

rainfall events.

This is a difficult problem for us to work on because we have a

combination there looking at the United States in the mid-latitudes

of an El Nifio combined with very high variability in weather, but
we think we are learning enough to provide some very useful—use-

ful forecasts.

We have another picture which shows in fact how our radar is

illustrating the California flood and the flooding that we saw. This
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enabled emergency flood managers to go exactly to the right spot
to look at when and where the rainfall was the greatest. It enables
emergency managers to direct their teams to exactly the right place
where we could expect flash floods, increased soil moisture, and
other flood-related problems. So it is a good example of how we try

to use this new technology and disseminate it.

To accomplish this goal, we are requesting a total of $125 million
for our goal of Internet Seasonal Interannual Climate Forecast.
This includes a program increase of $20 million over the base £ind

decreases of about $6 million. Included in the increase are $15 mil-

lion for several components managed by our Office of Global Pro-
grams directed directly to the transition of research system into

operational system so we can begin to provide these forecasts and
to continue the implementation of the Research Institute for Cli-

mate Prediction which is dedicated to understanding exactly how
we can do a better job of forecasting.

Finally, let me turn to "predict and assess decadal to centennial
change". The mission of NOAA is to provide the science-based op-
tions for decisions regarding changes in the global environment,
specifically for global climate change, ozone layer depreciation, and
air quality improvement.
To predict and assess decadal to centennial change, NOAA must

characterize the agents and processes that force climate change:
Examine the role of the global ocean in influencing change; ensure
a long-term climate record; guide the rehabilitation of the ozone
layer; provide the scientific basis for improved air quality; and de-

velop predictive models, scientific assessment, and human impacts
information on long-term change.
To accomplish this we are requesting a total of $121 million for

the predict and assess decadal to centennial change goal. This in-

cludes increases over our base of about $24 million and decreases
totaling $11.2 million.

Chairman Rohrabacher, the next generation radar were crucial

in providing timely watches and warnings during California's re-

cent floods and mud slides in January of this year. During this pe-

riod, the National Weather Service issued hundreds of warnings,
watches, statements, and advisories, all apprising public officials of
impending and prevailing weather situations.

The newly-installed Doppler radar enabled forecasters at Weath-
er Service offices to pinpoint areas which would receive excessive
rainfall by tracking the areas of heavier rainfall and monitoring fa-

vorable wind fields that tended to support formation and enhance-
ment of heavy rain. Doppler radar was also used to advise the FAA
on rerouting air traffic.

In conclusion, Mr. Chairman let me just say a couple of words
about the budget. There have been a number of discussions ongoing
about the NOAA budget £ind how funds might be saved. There have
been discussions about privatizing the research fleet, closing
Weather Service offices, privatizing the Weather Service, freezing
total NOAA funding.
We'd like with your permission to provide some information for

the record that would show our views on exactly how we would re-

spond to those and what the facts are in terms of what we are cur-
rently spending.
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Mr. ROHRABACHER. Without objection, that will be included in
the record.

[The information follows:]
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p. 15, line 351

Privatizing the Research Fleet

The recommendation to privatize the NOAA Research Fleet assumes a
5-year savings estimated at $260 million. These assumptions are
most likely based upon the June 1986 General Accounting Office
(GAO) report entitled, "Deactivating Research Vessels: NOAA'

s

Use of Private Ships." In this report the daily costs of NOAA
vessels are quoted ranging from $1,000 to over $22,000 per day.
In contrast, a sample of private vessels chartered by NOAA
indicated costs ranging from $464 to $4,955 per day. The report
goes on to say that this comparison is misleading because the
bulk of NOAA' s chartering has been for fishery vessels with a
very specific purpose. Therefore, the charter vessels are
smaller and generally less expensive single-purpose vessels. The
GAO report summarizes by stating that it would be inappropriate
to use this cost information to determine whether NOAA or the
private sector has an overall cost advantage.

In 1992, the Heritage Foundation published a report referencing
the GAO report recommending that "the fleet be phased out and
privatized over a five-year period, " estimating an annual cost
savings of $100 million. If the current cost savings are based
upon these prior reports, two major aspects flaw the savings
estimates. First, the GAO study was clear in pointing out the
inappropriateness of using the cost information derived from
using inexpensive, small, single -purpose fishery vessels to
determine whether NOAA or the private sector has an overall cost
advantage. Second, as quoted by GAO, the overall marine services
budget is only $61 million and therefore savings of $100 million
annually through privatization is not possible.

NOAA is currently testing alternative ways of obtaining the days
at sea that are critical to its performance through chartering
and contracting for data services, and it is developing a revised
fleet modernization plan that will be submitted to the Congress
later this spring.

Closing Weather Service Offices

The certification of "no degradation of service" by the Secretary
of Commerce remains a necessary step in closing offices and
ensuring public safety. A certification, which meets scientific
and technical criteria endorsed by the National Research Council
will assure local users and the public and keep political
influence out of the process as NWS closes over 200 weather
facilities across the country.

Although the certification itself should be retained, certain
provisions of the Weather Service Modernization Act, which
establishes the procedures for certification, are cumbersome and
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bureaucratic. Elimination of those provisions would allow the
National Weather Service to proceed with the modernization more
quickly and in a more cost effective manner.

Privatizing the Weather Service

An extensive review of appropriate governmental role in providing
weather support was conducted in early 1980s and the
Administration and the Congress agreed that the role of the
Federal Government should focus on:

o operating the necessary ground and satellite systems;
o providing basic weather and flood warnings and

forecasts for the protection of life and property and
economic benefits; and

o the Government should also provide the fundamental data
and information on weather, water, and climate to
support the various economic sectors of the Nation.

The functions listed above represent concentrated services for a
widely dispersed public. The cost of providing these services is
approximately $4 a person per year.

The private sector should be responsible for the specific
tailoring of this data and information for individual users. A
number of functions previously performed by NWS have been
successfully spun-off to the private sector such as newspaper
weather "pages" and direct commercial radio weather broadcasts.
NOAA proposes to eliminate $3,265,000 of Federal Funding for
portions of specialized weather services that could be performed
by the private sector in support of the Vice President's
Reinventing Government II initiative. The elimination of these
programs will not adversely effect the core responsibilities of
the NWS, which are the issuance of weather and flood warnings,
public forecasts and severe weather advisories for all of the
United States, the territories, adjacent waters and ocean areas
primarily for the protection of life and property.

Decreases are requested for the following programs:

o $1,676,000 for generalized agricultural weather
services, including observations, advisories,
forecasts, and warnings;

o $640,000 for fruit-frost warnings for winter and spring
crops, particularly in citrus and deciduous fruit
growing areas;

o $449,000 for specialized forestry management services
to non-Federal users, including advisories for
controlled burnings, pest management, and reforestation
on non- Federal lands; and
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o $500,000 for dissemination of weather charts via marine
radiofacsimile (radiofax) broadcast services.

NOAA is continuing to examine further functions to be privatized
under the second phase of the Vice President's Reinventing
Government Initiative.

Freezing Total NOAA Funding

The recommendation of freezing total NOAA funding in order to
save $800 million over five years is derived from "Republican FY
1994 & FY 1995 Budgets" and while no baseline was cited, it
presumably is the most recent Congressional action, the FY 1995
appropriation. Included on the list was a reduction entitled,
"Freeze Funding for the National Oceanic and Atmospheric
Administration (NOAA) " which totalled $805 million.

There was no derivation of the estimate for the NOAA reduction.
In preparing the impacts of this reduction, a reduction to the FY
1994 appropriated level for the NOAA Operations, Research and
Facilities account was assumed. This reduced NOAA by $670
million over five years from the FY 1995 appropriated level. An
additional $27 million a year ($135 million over five years)
would be needed to achieve the $805 million reduction cited in
the proposal

.

For the purpose of preparing an assessment of the impacts, an
operating level at the FY 1994 appropriation level was assumed
with the exception of the operations of the National Weather
Service. The additional $27 million reduction was figured into
those operations as they would eventually be curtailed as the
balance of the modernization program was completed. This would
reduce the operations of the NWS much sooner than was anticipated
in the National Implementation Plan of the NWS Modernization.

To achieve the additional $27.0 million decrease in funding for
Operations, Research and Facilities account, NOAA would need to
close 44 part-time Weather Service Offices and four Agriculture
weather offices, reduce to part-time an additional 70 non-future
Weather Forecasting Office sites as vacancies occur, and require
a National Weather Service-wide furlough of some 16 days. Any
one of these actions would put NOAA in violation of the service
degradation and/or closure provisions of P.L. 102-567.

In addition, given the FY 1994 level of funding, the
modernization effort would be curtailed. Operation plans for the
modernization staff anticipated significant increases in FY 1995
($45 million) . Offices with newly delivered Next Generation
Radars (NEXRAD) would not be staffed. The benefits to be derived
from these new NEXRADs would be foregone until even more current
NWS offices could be closed. This approach would also violate
the closure provisions of P.L. 102-567.
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while overall systems costs for NWS systems and satellites could
be accommodated in FY 1995 under the freeze, by FY 1996 there
would be curtailments of both the satellites and the advanced
communications system. This would stymie the modernization
program and lead to probable gaps in satellite coverage, both in
the polar and geostationary systems. Exact effects require
further analysis.

Further, this reduction would significantly impact the National
Marine Fisheries Service (NMFS) Operations. The NMFS would have
to implement a Reduction-in-Force (RIF) of approximately 230 FTE,
resulting in a major downsizing of NMFS operations and a failure
to meet a range of mandates under the Magnuson Act, the
Endangered Species Act and the Marine Mammal Protection Act.

NMFS program operations would be seriously impacted. All NMFS
laboratories would be affected or the risk of closure of 6-10
laboratories. In addition to closures and adverse personnel
actions, NMFS would have to curtail or reduce program operations
for the following activities. The support for the President's
Forest Ecosystem Management Plan would be eliminated; NOAA'

s

ability to develop and implement controlled access fishery
management approaches would be adversely affected or delayed,
allowing overfishing to continue and possibly resulting in
further economic disasters such as the fisheries collapse in the
Northeast. Other programmatic areas that would be affected:
delay in implementing Amendment 4 to the Northeast Scallop
fishery Fisheries Management Plan (FMP) and Amendment 5 to the
Northeast groundfish FMP; delay in establishing a sablefish and
halibut Individual Fishing Quotas enforcement plan;
implementation of IT- 95 computer system; and the support for the
Sacramento salmon would be adversely affected.
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Dr. Baker. Thank you. In conclusion, I believe that the NOAA
budget we have represents a cost-effective way to promote the Na-
tion's environmental and economic well-being that we could put to-

gether. We are a science-based agency that relies heavily on our re-

search for our operations. The Nation relies daily on forecasts, as-

sessments, data streams, and research which NOAA provides. Our
1996 budget represents a cost-effective way to promote the Nation's
environmental and economic well-being.

In addition, we are participating through our strategic plan and
our goals-oriented process in the pilot project as part of the Govern-
ment Performance and Results Act, the GPRA, and we have been
selected as one of ten examples in the Federal Government to show
how this could be done.
We have integrated performance measures into our strategic

planning, budget management, and operations and are continuing
our work to institutionalize the values of customer responsiveness
and results-oriented management. We are looking forward to the
coming discussion on our goals, priorities, and operations with the
Congress, our constituents, and the public. We believe that our
budget represents appropriate levels of investment to generate
major economic returns. Every day in some way every person in

the United States is affected by the mission of NOAA. Our budget
enables us to continue this service. Thank you.

[The prepared statement of Dr. D. James Baker follows:]
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INTRODUCTION

Thank you, Mr. Chairman, and members of the Subcommittee, for

this opportunity to testify on the President's FY 1996 Budget

Request of the National Oceanic and Atmospheric Administration

(NCAA) . Although our FY 1996 Request is in the traditional line

office format, I will highlight NOAA's FY 1996 Request in the

context of the agency's mission, goals, and Strategic Plan. Our

Budget Summary shows the relationship of our Strategic Plan to

this traditional format. I will also address the importance of

NOAA's research programs in the context of the agency's mission

and goals and address our role in sustainable development. I am

accompanied today by Doug Hall, Assistant Secretary; Kathy

Sullivan, Chief Scientist; and Andrew Moxam, our Comptroller. We

look forward to getting to know you better during the 104th

Congress.

An Investment in Environmental and Economic Health

NOAA's FY 1996 budget reflects President Clinton's and this

Administration's commitment to forging a new social compact to
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meet the challenges of this time. It reflects the need to invest

wisely, to change the way government works.

This budget represents the right level of investment to generate

major environmental and economic returns. It also reflects a

high level of commitment by Commerce Secretary Ronald Brown.

Indeed, investment in our Nation's and the world's environmental

health is an investment in economic well-being.

NOAA's mission, in simple terms, is to predict and protect. NOAA

observes, predicts weather, climate, and fisheries; and protects

life, property, marine resources, the coasts and oceans. The

bottom line is that NOAA provides services essential to the

general American public. NOAA provides services that require a

focused investment to return broadly dispersed benefits to the

nation's well being — a role which is appropriately a Federal

responsibility . Investment in NOAA is essential to maintain

this core function of government. Without this investment, the

American people are at risk — at risk of not being able to

effectively pursue their livelihoods — even at risk of dying,

from poorly predicted storms and floods or shipwrecks because of

outdated nautical charts.

Every element of this budget is based on wise investment choices.

Let me give you several examples:"

• Improvements associated with the Weather Service

modernization, our top priority, will generate national
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economic benefits about eight times greater than the costs

involved. Initial investments in modernization will be

repaid within two years. And once the modernization is

completed, the Nation is expected to realize annual benefits

of over $7 billion from improvements in weather and flood

warnings and forecasts. These improvements will reduce

fatalities and enable decisions makers in the economy to

avoid losses caused by severe weather and flood events.

NOAA's second priority, the rebuilding of fish stocks and

more efficiently managing the U.S. fisheries, is expected to

produce a net increase in revenues of $2.9 billion per year.

The annual impact on the economy (direct and indirect) will

be approximately $25 billion, including an $8 billion

increase in the GDP and about 300,000 new jobs. In addition,

aquaculture and stock enhancement could produce billions of

dollars of economic growth and thousands of new jobs.

The benefits of improved global science and information are

estimated in the billions. For example, the successful

prediction of seasonal climate six to twelve months in

advance can save hundreds of millions of dollars in the U.S.

and billions of dollars worldwide to the agricultural,

transportation and energy industries alone. Early knowledge

of which CFC substitutes are ozone friendly will avoid

misdirection of capital, estimated at $25 million per

factory. And better informed COj emission control strategies

will save billions of dollars from the currently estimated

cost to stabilize CO, worldwide of $5.1 trillion.



819

4

Every area of NOAA has been carefully reviewed and carefully

determined to maximize the return on the taxpayers' investment to

promote long-term economic and environmental well-being — the

essence of Sustainable Development.

NOAA's Strategic Plan

This budget was developed within the context of the NOAA

Strategic Plan. We have mapped a course with NOAA's Strategic

Plan that will bring us toward our vision for the year 2005 — a

world in which environmental stewardship, assessment and

prediction serve as keystones to enhancing economic prosperity

and the quality of life.

To accomplish this vision, NOAA has established two missions:

• Environmental Stewardship , within which we have established

four major goals: Build Sustainable Fisheries; Recover

Protected Species; Sustain Healthy Coastal Ecosystems; and.

Modernize Navigation and Positioning Services.

• Environmental Assessment and Prediction , within which we have

established three major goals: Advance Short-term Warning

and Forecast Services; Implement Seasonal to Interannual

Climate Forecasts; and Predict and Assess Decadal to

Centennial Change.

Achievement of these missions depends strongly on NOAA's

capabilities as a national resource for research, observational

systems, and data and information systems. NOAA's underlying
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infrastructure, including the administrative and human resources,

are also critical to accomplishment of its mission.

NOAA is participating in a pilot project under the Government

Performance and Results Act (GPRA) and has been selected as one

of ten exemplars, as determined by the National Academy of Public

Administration (NAPA) . Under the GPRA, by 1998 the entire

Federal Government will be operating on goal-based budgets,

results-oriented budgets that focus on outcomes. NOAA's

Strategic Plan provides the framework for our goal-based budget

request for FY 1996.

Highlights of the Recmest

The total FY 1996 NOAA request is $2,195 billion. The request is

a net increase of $13 0.4 million over the FY 1996 base, and about

a $161 million increase over the FY 1995 appropriation. This

increase reflects NOAA's attention to its Congressionally-

mandated responsibilities for resource stewardship, as well as

providing the necessary level of support to continue critical

technology modernization efforts which will improve a wi'de range

of services to the public.

NOAA's FY 1996 Request also contains^ decrease of $21.9 million

for FTE and administrative reductions pursuant to Executive

Orders 12837 and the Federal Workforce Restructuring Act of 1994.

These decreases are spread throughout NOAA. Including its

efforts to streamline, by FY 1999 NOAA will reduce its FTE by
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over 2,297 from the FY 1993 ceiling of 14,309.

At this time, I would like to briefly discuss the FY 1996

highlights of the programs of the Environmental Assessment and

Prediction mission that are of interest to the Subcommittee.

These are Advance Short-term Warning and Forecast Services;

Predict and Assess Decadal to Centennial Change; and Implement

Seasonal to Interannual Climate Forecasts. I will then briefly

highlight the programs falling under NOAA's Environmental

Stewardship Mission.

Advance Short-Term Forecast and Warning Services

Our dynamic environment presents extraordinary challenges for

protecting life and property. Each year, hundreds of lives and

billions of dollars are lost due to environmental events that

could be predicted minutes to months in advance. NOAA's goal is

to improve significantly its short-term forecast and warning

services by enhancing abilities to observe, understand and model

the environment, and by disseminating products and services to

users more effectively.

NOAA's current ability to predict short-term environmental change

accurately is restricted by observations that are incomplete in

both time and space. This limits the ability to improve basic

understanding and, hence, predictive modeling of the environment.

Although we can do nothing to prevent natviral disturbances, we

must do everything possible to minimize their human impact.
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To advance short-term warning and forecast services, NOAA must:

(1) complete the modernization and restructuring of the National

Weather Service; (2) maintain continuous operational satellite

coverage; (3) strengthen environmental observing and prediction

systems; and (4) improve the application and dissemination of

products and services to the public.

To accomplish this, NOAA is requesting a total of

$1,281.4 million to address the strategic goal Advance Short-Term

Warning and Forecast Services. This includes increases of

$200.1 million over the FY 1996 base. Program decreases of

$122.5 million are also proposed.

As I noted earlier, the resources needed to complete the

Modernization and restructuring of the National Weather Service

objective is our top priority. The complete the NWS

modernization objective includes the majority of NOAA's major

systems developments and as well as extensive internal

realignments of staffing associated with the restructuring. NOAA

is proposing programmatic increases of $77.1 million and

decreases of $63.5 million for programs in support of this

objective.

NOAA has made significant progress towards completion of the

modernization. For example, the 100th Next Generation Weather

Radar (NEXRAD) radar was installed in December of 1994; and by

the end of FY 1996 the final NEXRAD radar will have been
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deployed. Our budget reflects this in several decreases that

represent the ramping down of major system procurements.

Specifically, NOAA reguests a decrease of $27,7 million for the

NEXRAD acguisition program. The NEXRAD network will provide

nationwide Doppler radar coverage, improve detection of severe

weather and floods, reduce false alarm rates, increase warning

lead time, and replace the existing obsolete radar network.

During FY 1996, NOAA will complete delivery of the remaining 17

NEXRAD network radars (for a nationwide total of 119) . We are

also reguesting a decrease of $4 million associated with the

fielding of the NEXRADs and the construction of the Weather

Forecast Offices.

NOAA also requests a decrease of $0.6 million to continue the

full-scale production and planned product improvement activities

(initiated in FY 1995) of the Automated Surface Observing Systems

(ASOS) acguisition program. During FY 1996, NOAA will increase

its operational ASOS network to 270 NWS units nationwide. An

additional 35 units will be procured in FY 1996 and deployed

beginning in FY 1997.

Pursuant to a 1988 memorandum of agreement with the Federal

Aviation Administration, the ASOS units were not designed to

provide all measurements that are important to aviation. It was

understood that until the ASOS data was supplemented by other

remote automated sensing systems (e.g. , NEXRAD, GOES and

lightening detection systems) there would be a continuing need to
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"augment" ASOS observations with human observations. NOAA is

engaged in discussions with the Federal Aviation Administration

on the human augmentation of the ASOS system.

While funding requirements for some of the systems that are in

the process of being installed is ramping down, others are in the

final stages of development. The FY 1996 budget includes an

increase of $17.2 million to continue development phase

activities of the Advanced Weather Interactive Processing System

(AWIPS) /NOAAPORT acquisition program. AWIPS is the final and

crucial step in modernization. It will enable local forecasters

to integrate, process, and transmit high volume radar, satellite,

upper air, surface observation data, and guidance information,

provide communications capability for internal and external

users, and remap GOES (satellite) data. The development of this

integrated software represents the final high risk item in this

program. Although we have experienced problems with the current

PRC contract, we are working to correct them. The AWIPS program

has recently undergone an intensive examination by NOAA and the

Department of Commerce leading to a restructuring of the contract

and a redirection of the program to a lower risk and more

realistic approach. These risk reduction activities include items

such as incremental software builds which should result in a more

cost-effective and efficient system configuration. During

FY 1996 AWIPs system development and pre-deployment activities

will continue with national deployment planned to start in

FY 1997.
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NOAA is requesting an increase of $2.8 million to continue to

upgrade the Central Computer Facility, including the leasing and

maintenance of the Cray C-90 supercomputer that was installed in

December 1993. These phased upgrades will continue to improve

weather prediction modeling, and increase accuracy of centralized

forecast guidance products, especially for severe storms.

NOAA requests an additional $55.9 million to cover the costs of

the current GOES I-M series and to fund the procurement of an

additional four of this series of spacecraft. GOES I was

launched in April 1994 and GOES J is scheduled to be launched in

the third quarter of FY 1995. Our approach, to extend the

current series of GOES I-M type spacecraft, is less costly than

the development of a new series of spacecraft and will assure

continuity of coverage until the next series of GOES satellites

is available.

I would like to point out that much of the modernization builds

on the last two decades of research within NOAA. The prototypes

of the NEXRAD system were developed during the mid-1970 's by

NOAA's Environmental Research Laboratories (ERL) , which are

located within our Office of Oceanic and Atmospheric Research.

Their work is also the basis for commercial doppler weather

radars being manufactured and sold worldwide.

A prototype of the AWIPS system was initially developed as a

joint research program in the early 1980 's and included
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participation of several ERL laboratories, NWS and NESDIS. That

early prototype, called Program for Regional Observing and

Forecasting System (PROFS) , evolved into a test-bed which has

been used by forecasters to examine various strategies and

techniques for analysis and display of the weather data. Systems

PROFS developed are now being used to produce operational

forecasts and warnings in the Denver area. By using our

specialized research and development capability closely coupled

with considerable contractor support in the development of PROFS

system prototypes, NOAA has substantially reduced the cost and

risk associated with the development of the AWIPS component of

the modernization.

In the area of weather forecast modeling, the staff at the

National Meteorological Center (NMC) are responsible for the

development and improvements to models that are used for

operational forecasting. However, much of the long-term research

to understand the meteorology and how to incorporate that

information into forecasting models is the work of several ERL

components. This collaboration between ERL and NWS has

substantially improved our forecasts, allowing NOAA to provide

five day specific operational forecasts with the same accuracy as

a three day forecast in 1970. Development and operational use

of these technologies has already proven to be of significant

benefit to the public in the form of better warnings and

forecasts for severe weather events such as hurricanes, winter

storms, thunderstorms, and tornadoes. Forecasters using NEXRAD,



827

12

GOES, and advanced weather modeling technologies accurately

predicted the "Storm of the Century" which blanketed much of the

eastern coast of the U.S. in up to 18 inches of snow in March

1993. The long lead time provided by the NWS forecast is

credited with saving lives. In August 1992, a WSR-88D more than

180 miles away from southern Florida, helped forecasters track

Hurricane Andrew and avert a larger loss of life. NEXRAD

technology has also proven itself effective for more accurate

precipitation forecast during the Great Flood of 1993, and more

recently providing accurate rainfall estimates from tropical

storm Alberto across the Florida panhandle.

As I noted before, part of the modernization includes

restructuring of the National Weather Service. Part of that

includes the restructuring of the National Meteorological Center

into National Centers for Environmental Prediction to satisfy the

growing need for centralized environmental prediction and to

capitalize on the investment in modernization. The increase of

$1.3 million is needed to prepare for occupancy of the Storm

Prediction Center in Norman OK, and to begin the establishment of

the Aviation Weather Center in Kansas City MO.

A major part of the restructuring of Jthe Weather Service is

included as part of the Modernization and Associated

Restructuring Demonstration and Implementation (MARDI) program.

After several years of growth to accommodate the overlap of the

historical and future field organization of the National Weather

88-393 95-27



828

13

Service, we can now begin to see the payoff of this investment.

We are requesting a decrease of $31.2 million for the MARDI

program. I note, however, that the out-year savings in staffing

that will be realized in this program are entirely dependent on

the completed development and installation of the AWIPS system^

The funding level for MARDI in the FY 1996 budget is required to

transition NWS staff to operate the new Next Generation Weather

Radar (NEXRAD) units which will significantly improve severe

weather warning capabilities.

In support of the Satellite Continuity objective of the Advance

Short-Term Warning and Forecast Services goal, NOAA is requesting

an additional $91.2 million. This includes $53.2 million to

continue satellite and sensor production, associated ground

systems and launch vehicle support for the NOAA A-M series of

polar spacecraft and the extension of the series to include two

additional NOAA KLM series spacecraft, designated as NOAA N and N

prime. This funding also includes the acquisition of additional

instruments for the European satellite that will provide morning

polar orbiting coverage starting in FY 2001. Both the extension

of the current series of spacecraft and the participation in the

European spacecraft reflect NOAA's efforts to operate a cost

effective program.

We are also enthusiastically working on the convergence of the

military and civilian polar orbiting satellite programs. The

converged NOAA/DOD/NASA polar orbiting system will become
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operational after the current satellites are exhausted In the

first decade of the next century. Satellite convergence is

estimated to reduce DOD and NOAA budget requests by about

$1 billion over a ten year period, with about $300 million in

savings this decade. We are requesting an increase of $38

million for our participation in that program in FY 1996.

In support of our Enhance Observations and Prediction and our

Improve Application and Dissemination objectives, NOAA is

requesting increases of $6.7 million. Of this, $3 million will

support the continued replacement of the NOAA radiosonde upper

air network that provides the principal data source for all U.S.

weather forecasts. The old system dates back to the 1950s, is

obsolete, and is no longer maintainable. Also included is a

$2.1 million increase to support a computer hardware and software

upgrade of the Space Environment Laboratory Data Acquisition and

Display System (SELDADS) . The Space Environm,ent Laboratory

provides forecast and warnings of the events on the sun and their

consequences on earth and in space. The SELDADS III upgrade will

replace an obsolete and irreparable computer system, thus

improving system reliability and providing the capability to

access and process more data, refine forecast techniques, and

improve information dissemination to jcustomers . To improve our

dissemination of weather warnings and forecasts, an increase of

$1.0 million is requested to maintain an expanded network of NOAA

Weather Radio Transmitters.
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Within the Enhance Observations and Prediction objective, we are

requesting a decrease of $11.8 million for several items

including an aircraft mounted vertically scanning doppler radar,

the Federal/State Atmospheric Modification Program and the

Southeastern Storm Research Program.

In support of the Short-Term Funding Base objective, we are

rec[uesting an increase of $5.3 million. This includes $3 million

for the maintenance of Weather Forecast Offices and additional

funds to maintain current services at the National Meteorological

Center, environmental satellite operations and the Systems

Acquisition Office.

Also within Short-term Forecast and Warnings base objective, NOAA

is proposing $4.7 million in decreases. As part of the Vice-

President's Reinventing Government II, we are proposing a

decrease of $3.3 million that is associated with the

privatization of portions of specialized weather services. These

activities include the Agriculture Weather, Fruit Frost, Fire

Weather, and Marine Facsimile programs which will be proposed for

later transmittal. The budget includes several other decreases

in lower priority programs including the Susquehanna River Flood

Basin System program, the American S^moa weather facility, and

the Prince William Sound Observation Network.

Implement Seasonal-to-Interannual Climate Forecasts

The most significant cause of departures from expected seasonal
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cllm^^e patterns is know as the El Nifto-Southern Oscillation

(ENSO) phenomenon. Temperature and precipitation patterns,

changes in ocean circulation, and changes in storm frequency

caused by ENSO have global effects on national economies and

public planning. NOAA's goal is to provide useful forecasts up

to a year in advance of seasonal climate patterns, for those

parts of the world affected by ENSO, to a society that responds

to the forecasts so as to increase its economic advantage and to

mitigate economic losses and social disruption.

To be able to achieve the goal of Implement Seasonal-to-

Interannual Climate Forecasts, NCAA must: (1) enhance observing

and data systems; (2) invest in process research and computer

modeling dedicated to improving predictions; (3) assess the

impact of climate variability on human activity and economic

potential; and (4) deliver useful forecasts and information.

To accomplish this, NOAA is requesting a total of $125.9 million

for our goal to Implement Seasonal-to-Interannual Climate

Forecasts. This includes a program increase of $20.1 million

over the base and decreases of $5.8 million. Included in the

increase amount is $15 million for several components managed by

our Office of Global Programs. This jwill begin to support the

transition of climate observing systems from research to

operations; and continue implementation of the International

Research Institute for Climate Prediction (IRICP) dedicated to

the systemic production and distribution of global experimental
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climate forecasts. It will also improve seasonal to interannual

climate modeling and prediction over North America through

process research programs, and augment research and support of

the GOALS Program and the GEWEX Continental-scale International

Project (GCIP)

.

NOAA's long-term research both in ERL and NWS over the past two

decades in observing, understanding ocean-atmosphere coupling,

and modeling has established the groundwork for the improvement

we are already beginning to see in our Seasonal-to-Interannual

forecasts. We have already achieved a level of skill that makes

these forecasts useful for economic decision-making and have

demonstrated that the forecasts can be applied with significant

social and economic benefit in many regions of the globe. The

next step is to improve the skill of seasonal forecasts, gain the

ability to predict extreme events, and apply these results

through delivery to users, both domestically and to U.S.

interests abroad.

Also included within the increase eunount is $4.1 million to

continue the data archiving and distribution services provided to

the user community from the three NOAA environmental data centers

and to provide modernization of the management and dissemination

of the data available from NOAA's polar orbiting satellites.

This includes the upgrading of the satellite active archive from

prototype to operational use, which provides on-line satellite

data to better serve users of satellite data.
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Also included is a decrease of $3.2 million for the Regional

Climate Centers which are lower priority programs.

Predict and Assess Decadal-to-Centennial Change

Our planet is naturally a place of change, often with severe

human impacts. Human activities now are inducing additional

changes, with potential impacts of comparable magnitude. Human-

induced changes observed on decadal time scales already are

evident, including atmospheric pollution and thinning of the

stratospheric ozone layer. Greenhouse gases being added to the

atmosphere will reside there for decades to centuries.

Greenhouse theory predicts that some gasses emitted by human

activity will trap energy in the atmosphere and will raise the

temperature of the earth. These changes create critical

prediction and assessment needs for the world community. NOAA's

goal is to provide science-based options for decisions regarding

decadal to centennial changes in the global environment,

specifically for: global climate change, ozone layer depletion,

and air quality improvement.

To predict and assess decadal to centennial change, NOAA must:

(1) characterize the agents and processes that force climate

change; (2) examine the role of the global ocean in influencing

change; (3) ensure a long-term climate record; (4) guide the

rehabilitation of the ozone layer; (5) provide the scientific

basis for improved air quality; and (6) develop predictive
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models, scientific assessments, and human impacts information on

long-term change.

To accomplish this, NOAA is requesting a total of $121.5 million

for the Predict and Assess Decadal-to-Centennial Change goal.

This includes increases over base of $24 million and decreases

totaling $11.2 million.

In support of the Health of the Atmosphere objective, NOAA is

reejuesting an increase of $8.6 million. This program will

provide the scientific underpinnings to ensure that emissions

control strategies are both cost effective and successful in

achieving the desired improvements in air quality. The program

will focus on understanding the formation of ozone in rural areas

and establishing the causes of any observed change in air

quality. The information from this program is critical for

evaluating the effectiveness of current emissions control

strategies and ensuring that the best decisions are made

regarding the future controls.

The rural ozone component will build on initial results of NOAA

research conducted during several field programs in the late

1980's and early 1990's. Through that research, NOAA scientists

discovered that natural emissions of hydrocarbons from

vegetation, in combination with human-produced oxides of

nitrogen, play an important role in the formation of ozone in

heavily-forested areas. This discovery is pointing to a
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reassessment of how to attain ozone standards in some regions.

This is important because ozone damages agricultural crops and

harvestable forests, and urban centers in heavily forested areas

are finding it difficult to meet ozone standards using current

control strategies.

In support of our Insuring a Long-term Climate Record objective,

we are also requesting $12 million to fund the LANDSAT ground

system that must be in place in time to support the 1998 NASA

launch. We will begin to procure the ground systems necessary to

support the Landsat 7. NOAA will seek legislation to authorize

Commerce to collect and retain data revenues and foreign ground

station access fees to offset the cost of operations.

In support of our long-term Climate and Global Change objective,

we are requesting an increase of $2.3 million to maintain

critical components of ongoing climate programs. This includes

the development of NOAA's international leadership role in

designing and implementing global environmental monitoring

networks, and key activities directed toward improving climate

modeling.

As part of our effort to focus FedereLL spending, including our

research on our highest priority areas, we are proposing the

termination of funding for the National Undersea Research

Program. The total reduction for this program is $18.5 million,

of which $8.7 million is reflected within this goal.
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Infrastructure

For NOAA to be able to achieve its mission, there are a number of

luiderlying infrastructure elements on which all of our programs

are built. For FY 1996, NOAA is requesting a total of

$15.6 million for programs in the High Performance Computing and

Communications, an increase of $8.9 million. This increase will

support major improvements in the Nation's ability to forecast

the weather and predict climate change. The Nation will benefit

from substantially improved dissemination of NOAA's vast amount

of real-time and historical environmental data and information

for use by the private sector, academia, state and local

governments, and the public. For the NOAA Strategic Planning

purposes, the display of the funding for this program is

distributed eunong the seven goals.

Environmental Stewardship Mission

I would like to briefly highlight NOAA's budget request in

support of NOAA's Environmental Stewardship Mission,

• NOAA requests a total of $339.4 million to address the

strategic goal to Build Sustainable Fisheries, a net increase

of $9.0 million over the FY 1996 base. To Build Sustainable

Fisheries, NOAA must: (1) assess J^e status of fishery

resources; (2) advance fishery predictions; (3) manage for

economic growth by developing plans for reducing excessive

fishing and capital investment; (4) ensure adequate
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compliance; and (5) develop strategies to assist the fishing

industry and communities during stock rebuilding periods.

• NOAA requests a total of $64.6 million to address the

strategic goal to Recover Protected Species, a net increase

of $19.9 million over the FY 1996 base. To recover protected

species, NOAA must: (1) assess the status of, and impacts to,

protected species; (2) reduce the adverse impact of human

activity on protected species; (3) develop and implement

conservation and recovery plans for depleted marine mammals

and endangered and threatened species; and (4) prevent future

listings by engaging in multi-species ecosystem management.

• NOAA requests a total of $206.2 million to address the

strategic goal to Sustain Coastal Ecosystems Health, a net

decrease of $1.5 million below the FY 1996 base. To sustain

coastal ecosystems health, NOAA must: (1) integrate coastal

ecosystem management through a watershed-based framework that

includes Federal, state, local and private interests; (2)

assess present and future ecosystem conditions; (3) monitor

indicators of coastal ecosystem health; (4) understand and

predict coastal ecosystem functions; and (5) improve public

understanding of the value of coastal ecosystems, facilitate

technology transfer and provide training.

• NOAA requests a total of $86.3 million to address the

strategic goal to Modernize Navigation and Positioning
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Services, a net decrease of $1.7 million below the FY 1996

base. To modernize navigation and positioning services, NOAA

must: (1) provide marine and aeronautical navigation systems

that electronically integrate accurate chart data. Global

Positioning System (GPS) based positioning, and real time

environmental information; and (2) renovate the Nation's

geodetic reference system to support full use of GPS for

navigation and positioning. The FY 1996 request will

maintain critical ongoing programs.

i want to briefly address two programs, Sea Grant and Coastal

Ocean Program that primarily support the Environmental

Stewardship mission. In FY 1996 we are requesting $49.4 million

for the Sea Grant program. This program provides an excellent

working relationship between a mission oriented agency like NOAA

and both academic research community and the individuals that

ensure the technology that exists is transferred to the user.

Our Coastal Ocean Program Office manages an agency-wide cross-cut

of science associated with coastal ocean issues. The Office

oversees a broad range of research that is actually conducted by

other elements of NOAA and some non-Federal organizations. The

major benefit of this arrangement is that the specialized talents

of various NOAA and non-NOAA organiza^tions can be brought to bear

on a problem.

Government-wide Initiatives

But NCAA's budget for FY 1996 is not just a funding package. It
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also reflects NOAA's comprehensive review of all of its programs,

organizations and processes. We are committed to changing the

way in which NOAA works to provide the best possible service vice

to the Nation at the least possible cost. NOAA is implementing

several government-wide initiatives to create an agency that

works better and costs less. NOAA is fulfilling its

responsibilities toward the Government Performance and Results

Act, the National Performance Review, and Committee on

Environment and Natural Resources (CENR)

.

As I mentioned previously, NOAA is a pilot agency for the

implementation of the Government Performance and Results Act

(GPRA) and has been selected as one of ten exemplars as

determined by the National Academy of Public Administration

(NAPA) . We have integrated performance measures into our

strategic planning, budgeting, management, and operations and are

continuing our work to institutionalize the values of customer

responsiveness and results-oriented management.

NOAA is also proposing, as part of the Vice President's National

Performance Review, significant changes to the way in which we do

business.

• We are proposing to collect $10 million in fees from fishery

participants, where appropriate, to help support the

management of our fisheries and ensure the sustainable

development of our fishery resources.

• We are currently gaining experience in contracting for
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hydirographic data collection and support of fisheries

research. We continue to use vessels operated by the

University National Oceanographic Laboratory System when

appropriate. We are proposing to reduce our current fleet of

five hydrographic ships by two in FY 1996 in order to provide

resources to increase the rate of nautical surveys by

accessing new technologies, such as airborne lidar and

multi-beam swath sonar through private contracts.

We are converging the military and civilian Polar orbiting

satellite programs.

We are streamlining our operations by decentralizing

decision-making power, increasing our supervisory ratio to

about 13 employees for each supervisor, and reducing our

organizational layers from 7 to 4 by 1999.

NOAA is committed to achieving the downsizing necessary to

meet our personnel ceilings pursuant to the Federal Workforce

Restructuring Act. By 1999, we will have reduced our

workforce by 16% from FY 1993 levels.

And we are not finished. As part of the Administration's

Reinventing the Federal Government Phase II, we currently are

conducting another in-depth review of all of our programs to

identify additional areas where our operations can be changed

to better serve the American people at less cost. We are

examining NOAA's mission based on customer input; asking

whether what we do can be done as well or better without

Federal involvement; considering whether competition can out



841

26

cost or improve performance; and trying to find ways to put

customers first, cut red tape, and empower employees.

Research and Development

All of NOAA's research is mission-oriented research. It is

focused on the issues, technical needs or natural environmental

processes and phenomena that must be addressed in order to meet

the agency's national obligations. This enterprise includes

1) support of fundamental, mid-range and long-term physical,

chemical and biological research which provides the basis for

future improvements in NOAA's programs; 2) application of

research results to development of new products and services

which benefit NOAA's day-to-day operations; and 3) synthesis of

diverse results into integrated scientific assessments and

analyses of the environment that are critical in the

establishment of U.S. and international policies on many

environmental issues.

In addition, NOAA establishes collaborative agreements with

universities having research strengths in fields of long-term

importance to the agency. Collaboration provides the

universities with direct access to NOAA technology and research

challenges, while providing the agency with top caliber research

talent in a variety of disciplines. The typically close

relationships of the academic institutions with local governments

and businesses provide effective pathways for the transfer of

technology, developed for NOAA's programmatic requirements, to
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the private sector for conunerciallzation and sales to U.S. and

foreign markets.

NOAA's success today results from research and technology

investments made ten, twenty and even thirty years ago. In the

next twenty years, investments in scientific research and

technology will revolutionize how NOAA performs it mission, with

large returns on investment through economic growth and

improvements in the quality of life. There are stories of

remarkable success, due in part to wise planning, but are in some

instances fortuitous. I would argue that we no longer can afford

the luxury of accidental achievement. We must think and plan

strategically in our research as well as in all of our other

programs. To that end, NOAA's Strategic Planning process has

done just that. We have consciously focused on ensuring that we

are doing both enough research and the correct research in

support of each of our seven Strategic Planning goals. We have

further highlighted the importance of research and the Strategic

Planning process by including a section on national capabilities.

While we were ensuring the Strategic Planning process was

incorporating research, we initiated a review of all NOAA

science. Dr. Kathy Sullivan, our Chief Scientist, headed up this

Science Review. The review, which includes three phases, began

in the fall of 1993 and is now in its final stage. In the first

two phases we conducted an audit and a critical assessment of our

science enterprise. This included carefully reviewing the
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quality and relevance of the science in each area to the NOAA

Strategic Planning Objectives. The first phase was conducted

internally and the second included a panel of outside reviewers.

The results of the first two phases have helped to shape our

FY 1996 budget request.

The third phase, now underway, is focusing on the facilities,

management practices and operations within our principal

laboratories, with a goal of improving the overall effectiveness

of science operations and management in the agency. This phase

will continue through the end of March and will help shape our

FY 1997 budget.

NOAA has also been an active participant in the broader,

Administration-wide, review of the Federal research agenda

conducted by the National Science and Technology Council (NSTC)

.

Although NOAA has research reviewed by four Committees of the

NSTC and actively participates in two others, the majority of

our research is included in the Committee on Environment and

Natural Resources (CENR) . The guiding vision of the

Administration is to protect the environment for present and

future generations by employing science-based policies and

approaches that enable development to. proceed in a sustainable

manner. The CENR is leading the effort to facilitate the

realization of this vision of sustainable development through a

balanced, policy-relevant, integrated and coordinated multi-

disciplinary research and development strategy that will provide
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the scientific and technical information needed for national and

international policy decisions.

NOAA's FY 1996 budget request addresses the Administration's

environment and natural resources research priorities as

identified by the CENR. The CENR priorities were developed

through an interagency process that included input from over 200

non-governmental experts.

The priority areas identified by the National Science and

Technology Council (NSTC) as needing most attention in the near

term are: 1) improving the scientific basis for integrated

ecosystem management, 2) understanding the socio-economic

dimensions of environmental change, 3) developing science policy

tools, 4) improving observations, 5) improving information and

data management, and 6) environmental technologies. NOAA's

FY 1996 budget significantly addresses each one of these natural

resources research priorities.

• For example, our budget includes an increase of $8.6 million

for our Health of the Atmosphere objective program which

directly responds to the highest priority science issue of

the CENR Subcommittee on Air Quality — improving the

understanding of the formation and effects on crops and

ecosystems of ground-level ozone in urban and rural areas.

This is our contribution to the recently-signed North

American Research Strategy for Tropospheric Ozone, an

international research partnership joining Federal and state
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governments, with the utility, automotive and fuel industries

and some of the Nation's best academic scientists.

• $7.2 million is requested for the South Florida Ecosystem and

Coral Reef management efforts, and the Advanced Fishery

Prediction initiative, projects managed by our Coastal Ocean

ProgreuB. With this funding, NOAA will engage its academic

and state partners in improving the scientific basis for

effective coastal management of these nationally important

resources.

• The FY 1996 budget includes an investment increase of

$15 million for the Implement Seasonal-to-Interannual Climate

Forecasts. Among other activities, this increase will begin

the transition of climate observing systems from research to

operations and will provide critical scientific information

in support of near-term policy decisions regarding climate

change issues.

Conclusion

As I have discussed above, NOAA is a science-based agency which

heavily relies on its research for its operations. The Nation

relies daily on forecasts, assessments, data streams and research

results which NOAA provides. Within the FY 1996 request of

$2.2 billion for NOAA is a total of ^97 million for research and

development activities. Of this aunount is $548 million for

research, which is an increase of $7 million or 9%.

NCAA's FY 1996 budget, including its research and development,

represents the most cost-effective means to promote the Nation's
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environmental and economic well-being that we could devise. We

welcome the coming discussions on our goals, priorities, and

operations with the Congress, our constituents and the public.

We believe that our budget will be well-received by all these

groups because our budget represents appropriate levels of

investment to generate major economic returns. Every day, in

some way, every person in the U.S. is affected by the mission of

NOAA. Our budget enables us to continue this service.

Thank you. If you have any guestions, I am prepared to answer

them at this time.
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Mr. ROHRABACHER. Thank you, Dr. Baker.
In your written statement, you talk about the plans to privatize

some Weather Service functions. I think this is part of the reinvent
government initiative which will be announced later and will save
us $3 million.

Now, we will be hearing later on this afternoon that a $12 mil-

lion savings can be realized through privatization of specialized

forecasts. So when we are talking about the details in terms of

what we are—I know you are not ready to release the details just

yet about your privatization that is going to save us this $3 million,

but when you use the word privatize, are you talking about just

contracting out to a private company, or are you talking about
charging for services, or are you talking about basically eliminating
certain government roles that are under your jurisdiction?

Dr. Baker. Mr. Chairman, this is—this is a topic that the
Weather Service has been engaged in for a long time. I would say
at least 15 years. How do we properly define the role of govern-
ment and the role of private industry in delivering the best Weath-
er Service out to the public?

And under the Reagan Administration, the Weather Service

looked very closely at its role and it worked very closely to help de-

velop a private weather services industry that it could in fact also

play a role in. And today we have a policy statement which has
been accepted by both sides. I think we haven't got all the details,

but we are pretty close on that, that the government should be re-

sponsible for providing the observing system and a basic forecast,

and the private industry should be responsible for providing all of

the value-added services.

And we have done that by providing what we call "a family of

services". We have encouraged the development of the private sec-

tor. The private sector has developed, I think into a very active

one. Today we have a weather channel. We have TV stations. We
have a whole host of private sector services which are being pro-

vided.

And we have a role of the Federal Government which is to pro-

vide the capital cost of the observational systems, the satellites, the

radars, and so on, and only a basic forecast. We don't do any tai-

lored forecasts except for three which we have proposed to privatize

over the years and Congress has added them back. That's fruit

frost, some agricultural weather, and fire weather and marine fac-

simile transmission. And we are proposing once again this year
that those be turned over to private industry. And as new ideas

come up, we are looking to work with the private sector to do more
of that.

Mr. ROHRABACHER. Well, technology—as technology has devel-

oped, what we used to have to rely on government to do quite often

can now be done in the private sector, and at a time when we have
an increasingly dangerous level of deficit spending, it would be in

those areas that now can be handled by the private sector that the
government should think about reducing its role.

I have been suggesting that perhaps the government doesn't

have to deliver the mail anymore as compared to 200 years ago
when the roads and our transportation system were so inadequate
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that today perhaps that isn't necessary to have government em-
ployees or semigovemment employees delivering the mail.

One of the least expensive services that you provide, and that is

the one that you just mentioned, is for $450,000 a service for pro-

viding information to fire fighters. Now, in Southern California, we
know how important that particular information is. And it is not
just a very—I mean, it is not something that the details don't count
because the difference in the weather between the coast and a few
miles inland and the difference between the winds in the hills

make a difference in whether or not people's lives are lost during
fire storms in Southern California.

Are you confident that the private sector can maintain the qual-

ity level that you have maintained, because they have been very
complimentary on what your operation has provided the local fire

fighters. Do you think we can get that same quality out of a private

operation?
Dr. Baker. Mr. Chairman, let me ask the Director of the Weath-

er Service to answer who has been involved in fact in this very
question of providing the detailed services. Joe? This is Joe Friday.

He's the Director of the Weather Service.

Dr. Friday. Mr. Chairman, the general title "fire weather" may
be somewhat of a misnomer here. The portion of the Fire Weather
Program that we are suggesting for privatization is that portion

that goes to forestry management, not to the fire fighting itself. We
will continue to work with the States and with the Federal agen-
cies working with the actual fire-fighting activities and we will con-

tinue that program.
Mr. ROHRABACHER. How much is that program?
Dr. Friday. That program is a better part of around $500,000 as

an explicit program, but the thing is it is embedded in virtually

every one of our offices as the need arises in the office, in the office

area.

So the explicit portion that we are proposing privatizing is that

portion which goes into forestry management, pest management,
controlled burning of underbrush, and those sorts of activities nec-

essary for managing the forest, not for fighting fires in the forest.

Mr. ROHRABACHER. I saw the reports that the firemen are given
or they buy or actually they are provided, I guess, and is there any
cost to the fire departments or the cities that are using this infor-

mation?
Dr. Friday. No, sir. Those are provided by the National Weather

Service to the fire agencies themselves. In the major—in the major
storm or in the major fire activities, it is coordinated through the

national center out of Boise. Through some of the State activities,

it is coordinated through the various State agencies.

Mr. ROHRABACHER. It seems to me that when we are for some-
thing that is as low cost as $500,000 or this $450,000 item, that

if we are providing an information service perhaps that can be
done by the private sector, but you are saying that this is—do you
believe that it is so integrated into the government service that it

would not be able—a private company would not be able to provide

a quality information source?
Dr. Friday. The advantage of working the fire-fighting activities

across the country from an organization such as the National
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Weather Service is that the national infrastructure already has in
place the observing system and the data processing system nec-
essary to handle the vast volumes of data in order to localize and
prepare the specific type of forecast that you are speaking of.

Asking a private company, even a large private company, as you
will be hearing from this afternoon, to take on that specific respon-
sibility would require a network that they simply do not have at

present time. And in order to be able to do that sort of tailored pro-

gram really requires a national structure.

Mr. ROHRABACHER. Mr. Friday, I will be—^will you be here this

afternoon when they testify?

Dr. Friday. I was not planning so, but I can be here if you would
like, sir.

Mr. ROHRABACHER. I think that would be very helpful and per-

haps we can have a little back and forth. I know that's a little bit

different from the way people handle hearings here, but I think
that might be an interesting juxtaposing different points of view
because frankly I am not an expert in this area, and we are also

trying to make a decision that is the best for the people, and I'd

like to make sure that we have expert testimony on both sides of

this particular issue because I take it very seriously, people's lives

are at stake and their properties and their homes are at stake in

Southern California, so I would be very appreciative if you could
stay after and perhaps lend your opinion, a little bit more opinion
later on. So I appreciate that very much. Thank you very much. I

would now ask the Senior Minority Member if he would like to

have a few minutes of his own to ask questions that he has in

mind.
Mr. Hayes. Well, actually just a couple. Dr. Baker, I was looking

through some of the budget items, large and small. And one of

those that certainly is striking is $156 million increase in the sat-

ellite systems, but from what I have read and looked at here, it

doesn't relate to the implications of failing to fund the $156 million

increase.

Could you break that out a bit into the consequences? In other
words, what is weather, what is affecting the lives of people in

terms of failing to do that increase of $156 million? It could give

me a lot better read in understanding budget line item versus pri-

orities and individual programs, if you could give me somewhat of

a break-down.
Dr. Baker. Let me try to give you a break-down of some of the

details of our satellite system here. We operate two kinds of sat-

ellites that provide our weather information, weather warning. We
provide a polar orbiting system, a satellite that goes around the
earth every 90 minutes.
We have two of those satellites. They provide information on the

clouds and the temperature that we feed into the models that we
use and we have a geostationary satellite that sits above a single

location and it stares down at the United States and gives us the
kinds of cloud motion pictures that we see on the nightly TV.

It is this combination of geostationary and polar satellites that
has enabled us to do the kind of weather forecasting that we do
today. In fact, we are the most advanced Nation in terms of provid-
ing that kind of information and much of the information that we
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provide is used by other countries. We have two of those geo-

stationary satellites and two of the polar satellites and that's what
our satellite budget is made up of.

Mr. Hayes. My real question was going toward trjdng to quantify
that and talk about the implications. Let's assume right now the
156 is zero. What happens and to what portion of which one of

those programs does it happen?
Dr. Baker. Well, it is in both programs. Right now, we are—part

of our budget request is for the polar satellites and there is a re-

quest of $54 million for continuing the polar satellite program into

the converged area.

As you recall, last year we made an agreement with the Depart-
ment of Defense that the Nation would move from having four

weather satellites to three, eliminating the duplication of weather
satellites that was in place.

When I first took my job, it was one of the things I was tr3dng

to eliminate. I had wanted to eliminate that for a long time and
we were able to do that, we have eliminated that duplication,

avoiding costs of close to $1 billion over the lifetime of that pro-

gram.
Now that doesn't mean that we don't have to spend money. We

still have to buy the satellites, but we have to spend a lot less than
we would have had to spend had we not done the—^had we not
done the convergence. Our share of that this year is $54 million

and that allows us to pay our share of the converged system that

will go forward into the future for the polar satellites.

The second part of the budget, second part of the increase, is con-

tinuing on with the procurement of the geostationary satellites. We
have decided once again in order to save funds, we are not trying

to develop a change in the geostationary satellite that we just flew,

but that we would acquire a number of satellites which are iden-

tical to the one that's up there and part of the cost that you have
here in that 116 is in fact the cost of that geostationary satellite.

Those are basically the costs, how the costs break out.

Mr. Hayes. And the second part of that question is, if you were
right now on C-SPAN, then people sitting in Cameron Parish
would know what the total weather was as it gets close to them
in the Gulf of Mexico. Would you relate it back to the other part

of that question toward explaining what weather services would be
diminished and how?

Dr. Baker. Our weather services really consist of a combination
of ground-based systems, the radar we have, we have the new gen-

eration and older generation radars, and the satellite data.

The satellite data is used about every six hours to go into the

models which generate the weather forecast. So every person in the

country who looks at weather forecast is using the satellite data.

The satellite data is used for that forecast in fact to provide that

forecast that we have.
We use the polar satellites for updating the forecast. We use the

geostationary satellite to both watch for severe storms, which it

turns out to be very good at, to look for hurricanes and other major
events. As I said, the pictures which you see on your nightly TV
in fact come from those combination of satellites.
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Mr. Hayes. That's the point that I appreciate you making be-
cause when the satelHtes are viewed as entities within themselves
without bringing that home to the local weather service, most peo-
ple, whether in my district, the Chairman's, or elsewhere don't
really relate that to how it impacts on their individual lives. Hurri-
cane Andrew in the State of Louisiana did not cost a single life, but
it didn't because the pinpointing of where it was to strike allowed
for evacuation, allowed for substantial time.
These are the kind of things I would urge you to continue to

stress because the program appears to be there and somewhere as
somebody's life appears to be here, and by relating those costs di-

rectly to informational services where people dwell is the only way
1 can to explain and justify expenditures and to turn it into apples
and apples and make tough choices a priorities. Thank you very
much, Dr. Baker.

Dr. Baker. Thank you.
Mr. ROHRABACHER. Thank you very much, Mr. Hayes.
Mr. Bartlett.

Mr. Bartlett. Thank you very much. I have a technical question
related to your comment about stabilizing CO-2 worldwide. I think
you indicated that might cost $5 trillion.

Dr. Baker. Yes, sir. That's the estimate that the industry has
made.
Mr. Bartlett. I have a couple of questions relative to that. I

know that the CO-2 is a greenhouse gas. That it reflects back long
wavelengths. That if it goes up, it would result in earth-warming
that would produce climate changes which could lead to ultimately
to some melting of the polar ice caps and a rise, a meaningful rise,

really, in ocean levels. This is all in the negative side of the CO-
2 increases.

On the positive side is that again that there would be climate
changes what is—you know, it is an ill wind that blows no good
and a warming earth would increase food production in more
northern latitudes and so forth.

But another effect of this is that now we have about .04 percent
CO-2 in the atmosphere and that's what plants use primarily for

—

well, it's what they use for growing. And if CO-2 is increased, there
are some who theorize that this would produce a very meaningful
plant growth.
And I am wondering—there are two questions. What kind of cur-

rent studies are there on the effects of CO-2—increases in CO-2 on
plant growth and what kinds of new plants might be developed or

might spontaneously develop which would take advantage of higher
CO-2 levels or increased food production and so forth.

And secondly, what kind of modeling do we have to predict the
global effects of earth warming? Of course, this is very complex and
the effects of an increased CO-2 might lead to things which would
counter the global warming effects of CO-2 as a greenhouse gas.

And I am just wondering what kind of attention, scientific atten-

tion and modeling is being paid today to the effects of CO-2 on

Elant growth and predicting what would happen, both good £ind

ad, if CO-2 were to rise.

Dr. Baker. It is a very good pair of questions. On the study of
plants, you can really break that down into two parts.
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One is land-based studies and the other is ocean plants that
grow on the ocean, the pleinkton. There are a number of studies
that are ongoing now on looking at the impacts of increased CO-
2 on plant growth. Those are primarily carried out by the Depart-
ment of Agriculture and the National Science Foundation.
We don't have a major effort in NOAA on that, but I can tell you

that there are a number of studies which are ongoing which are in
fact looking at that question. What is the impact of increased CO-
2 both on terrestrial plants on agriculture, and then also on what
is the impact of increasing CO-2 on the marine plankton growth,
for example.
And generally those studies are showing that increased CO-2

tends to cause growth rates to increase. There appear to be some
limits. These are all done in greenhouses. They are not done in

open fields, so there is a question about how you trsuislate that, but
in fact there are a number of studies ongoing to try to answer that
question.

The second question about—I might translate it as sa5rLng

what—how are we modeling to understand the impact of these
gases in the atmosphere. This is something—this is a primary area
of the U.S. global change research program and the NOAA role

there is to understand how the earth works.
What happens if we add CO-2 to the atmosphere? This is our pri-

mary goal, and we know that if the atmosphere—if the earth did
not have oceans, if we didn't have clouds, we had a very simple
kind of system, there would be global warming. I think practically

everyone agrees to that. The fact is we have a very complex earth.

It has oceans, it has clouds, it has mountains and topography and
so on, and right now our models simply are not accurate enough
to tell us what will happen into the future.

And we are—this is a very important thing for us to study. What
is the impact of increased constituents in the atmosphere? We
know that CO-2 is increasing. We know that other gases like meth-
ane and sulfur dioxide and so on are also increasing, but what we
don't know is a firm idea of exactly what will happen to the atmos-
phere. We have some ideas from our simplified models.
One of the things that is very important to us is to give to you

as polic5rmakers: The best scientific advice about what will happen.
You know, the earth warmed as far as we can tell from 1880 to

1940, but then from 1940 to 1980, the earth actually cooled and
then it started warming again in 1980. Now, this is not consistent

with the simple rise of carbon dioxide.

Why did it do this? How can we understand how the earth
works? This is the goal of an agency like NOAA, to provide the
science and technology base so we can say here is what happened,
here is what we think will happen, and then you need to make the
policies.

At the moment, the best example we have of understanding how
these longer systems work is in forecasting the El Nino. There we
have some very good evidence that we can do some successful fore-

casting into the fiiture. But on the climatic time scales, we are very
much in the mode of trying to understand the system.
The reason for my mentioning the $5 trillion is that it may well

be that we don't have to stabilize CO-2, but any difference that we



853

make in a $5 trillion number has a huge impact, and so it is very
important that we do the research that is necessary to understand
how the system works.
Mr. Bartlett. Thank you. You have answered my question so

that I don't need to ask the next one, and that is we now are not
really certain as to what increases in CO-2 would do, whether they
would be on balance negative or positive because it is very complex
and we still are studying and modeling.

Dr. Baker. I think that's an accurate statement.
Mr. Bartlett. Thank you.
Mr. ROHRABACHER. Well, if things started heating up in 1980,

that was obviously the fault of the Reagan Administration. We
have a few more questions for you. Dr. Baker.
We were talking—when you stopped over at my office before this

session, we were talking about the uniformed corps, and many peo-
ple don't understand that that is NOAA Corps of uniformed person-
nel. And how many personnel—how meuiy people are a part of the
uniformed corps?

Dr. Baker. We have about 400 officers in the NOAA corps.

Mr. RoHRABACHER. And they have—these are officers that are
paid in a different way and have a different retirement system
than the rest of your employees.

Dr. Baker. Yes, that's right. It's similar to, although not iden-
tical to, the normal uniform corps services.

Mr. ROHRABACHER. And most people, I don't think, understand
that there are hundreds of people working for NOAA that have the
same retirement benefits as the military in terms of being able to

retire after 20 years. And I think that the GAO—Inspector Gen-
eral, I guess it was, of Commerce has questioned the validity of

that. What is your—do you have a plan to deal with this? Is there
some chginges, making any changes in this area?

Dr. Baker. Yes, sir. This—the importance of having a cost-effec-

tive agency I think is something that we all believe in. We are con-

tinually looking at ways to provide our services in the best way.
Part of the activity that we do, we go to sea. Just like we have sat-

ellites in space, it is absolutely critical that we go to sea, that we
collect samples in the ocean, that we monitor the ocean, that we
collect fish, that we can do our job by going to sea. This function
is very important.

In 1917, an Officer Corps was formed, in fact by the Navy, to

provide a cadre of experienced officers who would know about how
to make measurements of the ocean bottom and could provide this

ship-driving capability that is important and today that Corps is

—

which was the Coastal Geodedic Office is today a part of the NOAA
and they provide for us all of these services.

And as we look at providing our services, this is one aspect that
we are looking at, can we in fact provide these functions in a dif-

ferent way. Is this cost-effective? And we plan to give an answer
back on that question within the next few months.
Mr. Rohrabacher. I understand that it is one out—at least one

out of every three, or maybe even one out of every two of these uni-
formed employees actually have shore duty, meaning actually their

job is basically on land and not out on the ship.

Dr. Baker. That's approximately right, yes.
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Mr. ROHRABACHER. And the ships that we are talking about,
while it is an important function of NOAA to conduct the tests in
terms of on the ocean and under the ocean of what you are talking
about, it isn't necessary—it doesn't necessarily follow that NOAA
should be the one who owns and operates the ship. Is that correct?

Dr. Baker. Yes, that's right. I should just say, Mr. Chedrman,
the NOAA Corps officers do have a shore duty which is comparable
to that of the shore duty of the U.S. Navy, comparable activity.

Mr. ROHRABACHER. It seems to me, I would hope we would follow

through on this as time goes on. It just seems to me that this is

one area that we could focus on and save some money at least,

where it appears to me the Navy doesn't—excuse me, the NOAA
doesn't necessarily have to have its own Navy.

I am sure there are lots of people in the private sector who would
like to charter ships and those private individuals may well be able
to take care of those vessels, maintain them, and offer the service

at a lower price than if the Navy—than if NOAA was forced to

maintain a number of ships and maintain a certain number of peo-
ple on the pajToU at all times. So it seems to me that is one area
that we can look at in the future and it might provide some area
of savings.

I would say that it is very difficult sometimes to get people into

a new way of thinking on these things because if the government
has always had people who are in their employ providing a service,

it is difficult for people sometimes to think that that same service

can be provided by someone else on the outside.

I mentioned to you earlier that I used to be the voice in Los An-
geles of the National Weather Service forecast on the telephone.
And it was, "Good morning, this is the National Weather Service
forecast for Los Angeles. In the vicinity it will be partly cloudy
today with a high of around 85 degrees at civic center. Near the
beach, it will be—blah, blah, blah, blah, et cetera, et cetera."

But the point of this, I was only maldng 100 bucks a week back
then, and I am sure if you had a government employee doing it,

it would have cost the government a lot more money, especially if

you have the same retirement benefits as people in the United
States military. So these are things that we should look at and

—

I am the Chairman, I don't have to worry about that, do I.

A few more questions that we would like to talk to you about.

There has been some reports in terms of the deficiency oi the ASOS
systems and the commissioning of this new system and, first of all,

I would like to know whether or not the deficiencies have been cor-

rected and whether or not the commissioning of the system wiU be
resumed. And will basically the ASOS be able to meet the needs
of the FAA and the other users?

Dr. Baker. If I could give you that answer in two parts, Mr.
Chairman. I will try to give you a general discussion and then ask
Joe Friday to tell you the specifics about the commissioning.
But the Automatic Surface Observing Stations are a very impor-

tant part of our overall modernization of the Weather Service. And
as we look to the future, we see this technology which gives us
automatic measurements to be used together with the Doppler
radar and the satellites and our new software system to give us the
full set of information, and it is that combined set of information
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that will in fact lead us to the possibility of closing weather offices

and providing no degradation of weather service at a lot fewer of-

fices.

Mr. ROHRABACHER. It is a good concept and you moved forward
on it, and I know sometimes mistakes are made in implementing
a good idea, and that's part of the process of implementing the good
idea is working out the bugs. Well, are the bugs worked out and
is it going to work?

Dr. Baker. Well, we are part way there on the Automatic Sur-
face Observing Station has eight sensors on it which were intended
to provide a large ft"action, but not all of the things that can be
done by human and automatic observers. And right now four of

those are working great. We measure wind. We measure tempera-
ture and dew point. We measure barometric pressure and rainfall.

These things work fine.

Other sensors- we are in the development process. We have some
of them out this winter looking at freezing rain and visibility, cloud
height and snowfall, for example. Once we can do all of this, of

course that allows us to reduce the number of people that are in-

volved. Let me ask Joe Friday to tell you exactly where we stand
on the implementation of this program.

Dr. Friday. Thank you, Mr. Chairman.
I made the decision in November to halt the commissioning of

ASOS—additional ASOS units luitil we had the chance to com-
pletely ensure that the logistical support for all of the systems was
in place and ready to support the operation. Part of our problem
on maintaining these sites was simply the fact I did not have all

of the spare parts in the pipeline that I needed for some of the
early failures. As you know, new systems usually experience some
sort of infant mortality problem as you start to deploy them.
The second thing is that some of the sensors did have known

problems, and I did not see any reason to continue to deploy and
commission those sensors until we had repaired and replaced those

components with corrections that were in the pipeline.

The intention now is to review the status of that early next
month, early March, and I hope at that time to be able to make
a decision to continue commissioning at that time. We will not have
every issue corrected by that time, but I believe we will be at the

point where we can move forward and have a safe, reliable observ-

ing system using ASOS with minimal human augmentation.
We are workmg right now with the FAA, with the aviation in-

dustry to work out a test at at least 10 sites around the country
in which we will be working with the aviation community to assure
that they are satisfied with the performance of these systems, that

we are satisfied with the performance of these systems, and then
we can move forward with the complete program.
Mr. ROHRABACHER. And when will you expect that that confirma-

tion will be made and that you will actually be then servicing your
customer, so to speak?

Dr. Friday. I believe that the—I believe fi-om the information I

have at present time, we will be able to begin commissioning the
systems again probably in April of this year or May, and that we
should have the test completed and verify the fact that we can real-
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ly go forward with the full up program by late this summer, early
fall.

Mr. ROHRABACHER. Back to Dr. Baker, what is the total cost ex-

pended to date for the AWIPS project?

Dr. Baker. I don't have that number in front of me, but Andy,
do you have that? I think we have it here.
Mr. ROHRABACHER. You might also include the estimated cost to

complete the AWIPS project in terms of what does it cost so far,

what did we spend so far, how much is it going to cost to continue
the job?

Mr. MOXAM. Yes, Mr. Chairman.
Through fiscal year 1994, we have expended $164 million on the

AWIPS program and estimated cost to completion—we just have
numbers through the year 2000. Mr. Chairman. I have to do some
quick math in my head. About $340 million. That's our current es-

timate included in the fiscal year 1996 President's budget, sir.

Mr. ROHRABACHER. And has the government actually defined its

requirements for the AWIPS program?
Dr. Baker. Let me address that question. This—^yes, we have.

The answer is we have defined our requirements. We think we
have a system in place now that is in fact moving in the right di-

rection on the AWIPS program.
It is a large software development program which is often one of

the most difficult things to do with new technology. We do be-

lieve—we have changed the management structure drastically. We
do believe that we have our arms around this program and it is

going in the right direction.

Mr. ROHRABACHER. All right. Ms. Rivers fi-om Michigan.
Ms. Rivers. I have no questions, thank you.
Mr. ROHRABACHER. Okay.
Mr. McHale.
Mr. McHale. Mr. Chairman, having arrived in the room 30 sec-

onds ago, I will call on my extensive expertise in this area and
defer questioning until later.

Mr. ROHRABACHER. I will Continue to ask a few questions. If ei-

ther one of you have something that you would like to ask as well
before we let the witnesses go, please feel free to let the Chair
know and we will move forward.

Dr. Baker, one of the barriers of getting the government out of

competition with the private business in the—in weather forecast-

ing at least is the Organic Act of 1890 which sets the Secretary of
Commerce up as a weather czar and this has been used as—this

has been used basically as a reason to object to efforts to reduce
government interference with private forecasters.

Now, would you—as we start reforming this system, would you
support the repeal of the Organic Act of 1890?

Dr. Baker. Well, Mr. Chairman, any Organic Act that has stood
since 1890 has got to have something good about it. And in fact,

I believe that the way that was written it has allowed us to create
a weather services industry.

That's in fact what we did in the early 1980s when we redefined
the direction of the Weather Service and put out a policy statement
which came out in the Federal Register, I think it was 1990, which
in fact made the statement that the government will do the basic
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forecast and observing systems and that we would support the de-

velopment of private weather industry and that has worked very
well.

But let me say that an Organic Act that incorporated the 1990
statement which discusses the relative roles is something that
would be very acceptable to us. We would be happy to work with
you on that.

Mr. ROHRABACHER. We just want to make sure that it is—that
this act of over 100 years ago is helping us rather than hindering
us in the age where technology has opened up new potential.

NOAA has included $7 million in its request for fiscal year 1996
for the Global Learning and Observation to Benefit the Environ-
ment program, GLOBE. Now, can you explain the program and
why it is considered a priority in your budget?

Dr. Baker. Yes, I can. This is a—
Mr. RoHRABACHER. I believe it passed only by one vote through

Congress.
Dr. Baker. I think there was certainly one vote that was that

close.

Mr. ROHRABACHER. When the other party controlled the Con-
gress. Go right ahead.

Dr. Baker. Are you predicting what will happen in the future?

The GLOBE program is one that has been a high priority for

NOAA because it is a way for us to provide our technology and
science base to develop an understanding of environmental issues

to schools.

What we do is provide a government investment to develop tech-

nology for making environmental measurements. We provide this

for schools and then this information that is collected by schools is

sent by Internet or other such meeins back to our NOAA modeling
centers. That information goes back to the schools so that school

children can see what it is that they are measuring.
In our view, it is very important to have a body of citizens who

understand exactly how the environment works, then they are less

likely to be fooled by nonscientific arguments. They know what the
facts are and that is simply what this program is. It is a way of

getting the facts about the environment.
Mr. Chairman, you mentioned to me in an earlier hearing about

the question of about whether the Los Angeles basin was cleaner

or less clean, less polluted. And jou pointed out that although
there were rumors or there were stories that in fact the basin was
more polluted than it was 10 or 15 years ago, in fact, it was less

polluted. This is a way for people to see that directly with their

own measurements and that's why we were excited about being in-

volved in this program.
We have identified 1,500 schools now around the U.S. that will

be participating in this private project. This is a project that will

have heavy involvement of private industry, if it is to work, but it

is a government seed-funded program that we think uses NOAA to

its best advantage, using NOAA science and technology.

Mr. ROHRABACHER. One of my colleagues has a question, but I

would like to finish just this line of questioning on the GLOBE pro-

gram.
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The example you gave us of the standard question that I asked
of high school students from my district when they come to visit

me, and that is when I went to high school 30 years ago in South-
em California, is the air cleaner today, about the same today, or
much dirtier today than when I went to high school 30 years ago.

And 90 percent of all the students always, you know, this just al-

ways happens, the air is much dirtier, it is terrible, our lives are
being threatened and they are being told that they are basically in

an environmental crisis and the air is so much dirtier.

But in fact, those of us who remember what it was like going to

high school 30 years ago in Southern California know the air is

dramatically better. And unfortunately, the people who at the local

level who have been giving them that misinformation will be the
same ones who will be handling, I believe, the global program or
the GLOBE program there in their school.

Last year—into some more specifics, last year before this com-
mittee it was indicated that Federal monies would be only part of

the GLOBE program and that those monies would be used as lever-

age to get private monies into the GLOBE program as well as a
commitment that there would be no Federal money used for

GLOBE'S foreign component.
Now, how much Federal money has been used in the GLOBE

program to date and how much private money do we have? We
were told it was going to leverage private money. How much pri-

vate money has come in and how many foreign countries are par-
ticipating and what have they contributed?

Dr. Baker. Let me work backwards on those questions. I think
we've had an expression of interest from over 60 countries. We
have followed, as far as I know and I can get the details for you,
the rule that no U.S. monies would be expended in foreign coun-
tries. They have to participate on their own, on their own dime
there.

I can provide for the record exactly what has happened with the
private sector raising funds. I don't have that in front of me, but
I know that has been a major effort of the program. We can also

provide for the record the amount of money that has been spent.

Mr. ROHRABACHER. So you don't have the money that has been
spent and you don't know right now exactly what the—and by the
way, it is all right. You didn't know you were going to get asked
this question, so it will be fine to get it in writing. We need to know
exactly how much money the government spent and if any money
has been leveraged in the private sector.

Do you have a guess on that? Have you heard anything about
whether or not the private sector has been putting money into this

program?
Dr. Baker. I know there has been an active effort, but I don't

have the number. We will provide that for you.
Mr. ROHRABACHER. Okay. And what is the total—do we have a

guesstimate on the total cost when the GLOBE program is com-
plete, of how much it will have cost the taxpayers?
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Dr. Baker. We can provide an estimate of that for you. It re-
quires doing a run-out of the budget and, as far as I know, they
have done that in the program. I just don't have the numbers here,
but we can provide that for you.

[The information follows:]

88-393 95-28
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p. 46, line 1097

The Administration remains committed to ensuring that the GLOBE Program is a public-

private partnership with substantial support from non-Federal sources. A number of private

businesses and individuals have come forward to offer support, both in-kind and financial,

to the GLOBE Program and to GLOBE schools. Already, non-Federal resources are being

employed by half of the initial 1500 U.S. GLOBE schools to enable them to participate in

GLOBE. These non-Federal resources are providing school computers, scientific

measurement instruments, and covering the cost for each school's GLOBE teacher to travel

to GLOBE training. To facilitate the management of non-Federal contributions to the

GLOBE Program and GLOBE schools, NOAA published a Federal Register Notice

(January 19, 1995) soliciting proposals for a GLOBE Private Sector Partner. This non-

profit entity will solicit and manage private resources to assist schools in the U.S. and

internationally to participate in the GLOBE Program. To date, a number of proposals for

this Joint Project Agreement have been submitted and are currently under review. It is our

hope to select a GLOBE Private Sector Partner in the next few months and for that entity to

immediately begin raising private sector resources to complement the Federal commitment

to the program.

1 am pleased to report that our expectations for non-Federal resources for GLOBE have

enabled us to plan for level Federal funding in the future for the GLOBE Program rather

than seeking even a small increase.

To date, over 110 countries have expressed interest in GLOBE and bilateral agreements

have been signed with Russia, Moldova, and The Netherlands, and we expect many more

agreements to be signed in the near future. The international partners are responsible for

implementing the program in their own country, including equipping their schools with the

necessary computers and scientific instruments.



861

Mr. ROHRABACHER. This is a program that is a new program and
it is—as I say, it is included in the $7 milhon request for your
budget for this year. It may be a program that if we did not have
a budget deficit, it may be one of those programs that would be
nice, but considering the high level of deficit spending, the fact is

those children that are going through this GLOBE program are
going to be given the obligation of paying back all the money that
we are spending over and above what we take in, and it is—I think
it is incorrect or it is not right, the type of decision-making to keep
spending money and leaving it to the future generations, and it

would be real nice if they had this little nice program, but it

doesn't seem—it would be—it is not on this Chairman's priority

list, and I will be anxious to see after going through your budget
what priority you put this in. And I was happy—have the last

word, go right ahead.
Dr. Baker. Okay. Thank you.
I would say that it is very important that we have the ability to

make science-based decisions about environmental matters. We
have spent a lot of money on environmental regulation and in

doing things in the environment, and it is probably fair to say that
maybe we didn't need to spend all that money.
What we need is a good scientific base. And if we can educate

our citizens to have that kind of information, it seems to me to

have the opportunity to make better environmental decisions and
to save money on environmental regulation in the end. So I think
it is a way of saving money.
Mr. ROHRABACHER. Thank you, Dr. Baker. You are a very good

advocate.
Mr. McHale.
Mr. McHale. Thank you, Mr. Chairman. I have two questions

for Dr. Baker, but before I ask them, I want to associate myself
fully with your remarks. I think you are absolutely correct. Our air

was indeed much dirtier during past Republican Presidential Ad-
ministrations. I'm going to pay for that one.

Mr. Chairm£in, in a more serious vein. Dr. Baker, the two ques-
tions I have are these. I note on page 12 in your testimony that
you discuss the proposed restructuring of the National Weather
Service. I represent the Allentown-Bethlehem-Easton of Pennsylva-
nia. We have Lehigh Valley International Airport in my district

and one of the weather offices subject to restructuring is located at

that airport.

Let me present to you a question that is often presented to me
and ask for your response, I guess as guidance as to what I might
say and then a corollary question related to that. The question I

specifically present is when a constituent comes up to me, as many
have, and they ask me. Congressman, if we close the weather fore-

casting service at Lehigh Valley International Airport, can you as-

sure me. Congressman, that the quality of weather forecasting will

not be degraded.
And then the second question related to that is, I think you are

under a statutory mandate, if I recall correctly, to certify

nondegradation. What is that requirement and how can we have an
assurance here in the Congress that you will meet that statutory
requirement?
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The bottom line for my constituents really is an assurance in
good faith subject to corroboration that if that facility is closed that
those who depend upon that weather service will receive weather
forecasting of a quality equal to or better than that currently being
delivered.

Dr. Baker. This is a very good question, Congressman McHale.
And let me give you a couple of general points. One is that Public
Law 102-567 requires us to certify that we are not degrading local

weather service and that confirmation has to come from local users.
We also have just completed a National Academy of Science's iden-
tification of areas around the country that—where the—where the
local people are very concerned about what might happen, and we
are asking the Academy to look at the criteria that we are cur-

rently using and make sure that it is absolutely up to date given
the quality of the technology which we now have in place. And Joe,

I don't know if you have a comment on this particular area or other
comment, but you might want to comment on this also.

Dr. Friday. First of all, I share the concern that you voice be-

cause many of you and Members of Congress, many of the people
I have met around the coimtry have voiced that very concern.

Are we going to be able to really make sure that the service is

continuing, that we are getting the t3^e of service that we have?
In the case of the—in the case of your particular station, for exam-
ple, all of the forecasting for your section of the State now comes
out of Philadelphia. It has been for quite some time. The local office

takes the local weather observations and they disseminate the in-

formation, but they do not originate the forecasting.

And as we improve the technology available to the forecasters, as
we improve the training available to the forecasters and reduce
their area of responsibility as we go through the modernization to

a smaller portion of the country, the forecasters at each individual

weather forecast office in the future are going to be able to provide
better information than they have been in the past and we are al-

ready seeing evidence of that. We are seeing direct measures of im-
proved weather forecast, improved warning accuracy as we put the
technology in.

But Dr. Baker is quite right. The fact is that we have a very
large number of people looking over our shoulders to make sure we
do not cheat on this process. We have the National Academy of

Sciences Modernization Committee—National Research Council,

I'm sorry, that looks over the criteria that we established. They're
reviewing our entire procedure at present time and they are look-

ing to see if there is a mid-course correction required in this mod-
ernization as far as the number of offices and the number of radars
and the type of coverage we have.

I believe that you can be confident in telling them that you are
certain that systems are in place to make sure that there will not
be a degradation in service and that as a matter of fact they should
start to see and continue to see improvements in the weather serv-

ice as we proceed through the remaining portions of this mod-
ernization effort that we currently have under way.
Mr. McHale. Well, that is in fact the assurance that I have

given to my constituents. And to guarantee that that statutory

mandate is properly followed, I'll be one of those looking over your
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shoulders in a friendly but persistent way so that we C£in guarantee
to the citizens of my community and other similarly affected com-
munities that they will not suffer any degradation of service as a
result of the proposed restructuring. Thank you, Mr. Chairman.
Mr. ROHRABACHER. Mr. McHale, this Subcommittee will be work-

ing with you, and I am very grateful

—

Mr. McHale. Even after my last crack?
Mr. RoHRABACHER. Your commitment is very much appreciated.

And I will say that when we have new potential because of tech-
nology, which is what I had started beginning this hearing that we
talked about, that we have to make sure that even though we have
new potential for putting some of these services off into the private
sector and making some reforms and bringing down the level of
Federal employment that is necessary to provide this service, we
are committed to the quality service that is being provided to the
public. Because the service that you are providing, it not only just
means money and jobs, but it also means lives, so we are—we will

both be looking over your shoulder. Republicans and Democrats,
and hopefully in a helpful way working with you. And I would as-

sociate myself with the comments of Mr. McHale in that regard.
Mr. McHale. All of my comments, Mr. Chairman?
Mr. Rohrabacher. Not the one about the Republican Presidents

and all of the air pollution, but we will pass on that.

Ms. Rivers.
Ms. Rivers. Thank you, Mr. Chair. I was listening to your de-

scription of the various forces that push the National Weather
Service into the strong services that it provides. And I wonder if

you could speculate, any of you, if we were to privatize some of
those services and the regulatory rules that you live under now
would not necessarily operate in the same way, particularly given
the legislation that is going to be moving through this House in the
next couple of weeks, how do you see the private sector delivering
the same quality of service that you are able to now?

Dr. Baker. Well, let me try and answer on that. We have an ar-

rangement now where we restrict the Federal Government to pro-
viding a basic forecast and the warnings for life and property.
These are the things that would have liability associated with

them, for example, and we look to support as much as we can the
private weather service industry in providing all kinds of tailored
products and this is something that has seemed to work very well.

As new technology develops, as the Chairman has pointed out,

there are new opportunities and each—as each of these opportuni-
ties arises, we look to the private sector to help us develop and in
fact to take that to the public, and I think we will see many new
things.

I think we have only seen the beginning of the information age
and the way it impacts what we do. And this is a very ongoing and
detailed discussion that we have with all of the aspects of the pri-

vate sector from the national information highway and Internet
and the way in which information is provided and copyright issues
and so on.

So I think we have a good arrangement at the moment which is

that the public—the government provides basic forecast and warn-
ing services, warning for life and property, and that we look to the



864

private industry for providing tailored services. This may change,
but at the moment I think it is a good way to divide the respon-
sibiUty.

Ms. Rivers. What I also hear you saying, though, is that in fact

your office oversees the quality of the work that you get from var-
ious private sources and makes determinations about whether to

maintain that relationship.

Are you at this point exercising some sort of oversight and deci-

sion-making ability on vending out those services?

Dr. Baker. Let me ask the Director of the Weather Service to an-
swer that question.

Dr. Friday. We are not in a regulatory capacity with respect to

the private weather services. We have been asked at times to con-
sider establishing some sort of an overall standard or criteria. We
have chosen not to do that.

We really have felt all along that the private—the market would
take care of that issue by itself, that it was not necessary for the
National Weather Service to try to regulate the private weather in-

dustry.
They seem to be doing a good job of working in competition with

each other and in cooperation with each other and coming to a good
series of services across the country. As a result of that public-pri-

vate partnership that we have been working very actively to foster

over the past decades, the United States has probably the best
weather services of any country in the world. It's easier to get good
weather information here than it is in any other place around the
world, and I attribute a great deal of that to the strength of the
National Weather Service and the partnership with the private
weather industry in this country.

Ms. Rivers. Okay. Then my last question would be if you are
comfortable with the arrangement as it is now and the balance be-

tween private industry doing some tasks and the government doing
forecasting tasks, what would your opinion be of seeing the pri-

vate—seeing the private sector branch into forecasting or any of

the roles currently now held exclusively by the National Weather
Service?

Dr. Baker. Well, let me say that we never like to think of our-

selves as comfortable with the status quo. One of the things we
have tried to do certainly in this Administration is look at the ways
in which we could change what we are doing to be more cost-effec-

tive, to use the private sector as much as possible, to reduce our
budgets, our FTEs, and to use new technology.

So we are always looking at new ways and, as you listen to the
other witnesses, you will hear more suggestions about things that

could be done. So we are certainly willing and interested in looking
at ways that we could provide better services in a more cost-effec-

tive way.
But at the moment, we think we have—given the technology that

we are currently using and the arrangements we have, we think
we have a good arrangement.
Ms. Rivers. Thank you.
Thank you, Mr. Chair.
Mr. ROHRABACHER. Well, in summary I would just like to note

that we have a government operation that does have a uniformed
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service that we didn't know about before and I didn't know about
that before we started focusing in on these hearings today.

There are lots of ways that we can save money and we are going
to have to trim some more money off your budget request, and I

am looking forward to working with you, and I would hope that my
Democratic colleagues, if they have specific suggestions of where
we can trim money, what is the lowest and highest priorities, I

hope I would hear from all of you because my staff and I will be
working diligently in the next three weeks to try to come up with
a budget that will put us well on the way as part of doing our part
in bringing down that high level of deficit spending.

I do recognize, and again let me say that in terms of some of the
bad press that you have gotten on the ASOS, I know that that type
of investment, mistakes were made as you move forward, and let's

just make sure that we correct mistakes as they happen.
And it is a good concept. You are trying to make your operation

more cost-efiective and integrate different elements that perhaps
weren't integrated before by using technology, but I will be looking
forward to making sure that when these mistakes do happen, as
have been reported, that they are corrected and you move on.

So with that and one last thing, I would like to note, and that

is about your commitment to global weather change analysis. Let
me just say that in terms of if we have to spend money finding out

what the weather is going to be like tomorrow—to find out what
it is like today has probably got to be the highest priority and to-

morrow has got to be the next highest priority and a week from
now the next highest priority and a year from now the next highest
priority after that.

And when we are talking about changes that are going to take
place in the hundreds or years or thousands of years, I think this

is one of those feel-good t3T3e of things that have gotten into the
budget, and I don't know what good it is going to do to have sci-

entists at the Committee table debating, as I have heard over and
over again, and this has happened two or three times due to my
questioning in some of these hearings, as to whether or not we are

actually going through long-term global cooling or global warming,
and they can't really make up their mind whether 10,000 years
from now it is going to be a couple of degrees warmer or a couple

of degrees cooler.

It seems to me that when we have limited resources that spend-
ing money on these type of—I don't know if it is esoteric or what

—

these type of discussions are not really a good use of time of very
educated people nor of the use of Federal dollars. So I applaud you
in what you are trjdng to do to make your operation more efficient.

I am going to pledge to work with you and I thank you very much
for your testimony today.

Dr. Baker. Thank you.

STATEMENTS OF JOEL MYERS, PRESIDENT, ACCU-WEATHER,
INC., WASHINGTON, B.C. AND JOEL WILLEMSSEN, DIRECTOR,
ACCOUNTING AND INFORMATION, MANAGEMENT DIVISION,
U.S. GENERAL ACCOUNTING OFFICE

Mr. ROHRABACHER. Next we will hear from Joel Myers who is

President of Accu-Weather who will be offering us some informa-
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tion about what can be done for the private sector, as well as Joel
Willemssen, who is Director of Accounting and Information for the
Management Division of the U.S. General Accounting Office who
will be talking to us about some problems that they have been in-

vestigating that we have been mentioning in the last few minutes.
Mr. Friday was going to stay with us, right there, so we just get
the facts. I just had to say that. I know you have heard that all

your life. Dr. Myers, would you like to proceed and if you could
summarize your statement and the rest will be put into the record,
if you have some high points that you would like to really focus on,
but you are welcome to move forward as you see fit.

Dr. Myers. Okay. Thank you very much. Mr. Chairman and
Members of the Subcommittee, thank you very much for this oppor-
tunity to appear before you and testify on the policy issues related
to the National Weather Service and the private weather industry.
Today I am representing the views of Commercial Weather Serv-

ices Association, of which I serve as 1995 Chairman, and Accu-
Weather, Incorporated, which I founded in 1962 and serve as Presi-
dent. Accu-Weather is a 250 employee company located in State
College, Pennsylvania.
Many polic5rmakers are not aware of the already large role

played by the private weather industry. Private meteorologists and
for-profit companies provide the public upwards of 85 percent of its

weather forecasts through television weather casts, in newspaper
weather maps, and on radio.

Commercial weather companies play an indispensable role in our
Nation's economy by providing custom and tailored business spe-
cific weather forecast data and information. Examples of users in-

clude ski areas, utility companies, construction companies, truck-
ing, railroads, airlines, port authorities, cities, counties, State and
Federal Government agencies, schools, and tens of thousands of cli-

ents across the country and actually throughout the world.
For example, Accu-Weather serves over 6,000 clients from a sin-

gle facility in State College. Examples of Accu-Weather's clients

here in Washington include The Washington Post, The Washington
Times, Washington Gas Light, the D.C. Department of Public
Works and dozens more.
Because of the significant and ever-increasing role of the private

sector, major budget savings for the Federal Government can be re-

alized if Congress makes some needed legislative changes in the
National Weather Service's legal mandate.
The proper changes will allow the NWS to put greater emphasis

on fulfilling its core mission of gathering the data, operating the at-

mospheric computer models, providing severe weather warnings,
and generalized forecasts to fill in the gaps between where the pri-

vate sector provides them.
Over the past 10 years, the consensus of studies and reform rec-

ommendations for the NWS has been that the agency needs to

focus on its core mission. Unfortunately, at the same time these
recommendations were made, Congress has moved the National
Weather Service in a direction by requiring them to provide spe-

cialized services which benefit narrow constituencies and has es-

tablished roadblocks to prevent necessary and planned consolida-
tions of offices under the modernization process.
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The following is a brief summary of five major areas that we be-

lieve should be considered by the new Congress, and I will just
summarize these. One, revise the Organic Act of the National
Weather Service so that the government role is focused on what
modem technology calls for.

This statute, as was discussed before, called the Organic Act, has
not been changed since it was passed 105 years ago. The anti-

quated Organic Act's general statement of government's role has
been used by some to justify virtually unlimited Federal role in

weather information and forecasting services, thus allowing tax-

payer-supported free government services to circulate in a market-
place where private industry can provide equal or better services

with the costs borne by the particular commercial interests needing
those services.

The Organic Act contains no core mission for the National
Weather Service, and so the government's role can be constantly
expanded into new services or products at the expense of the more
important functions that I mentioned before.

As was also mentioned, back in 1990 a policy statement on the
role of the private weather industry and the National Weather
Service was issued. And this policy was drafted in consultation
with our association, contains limits on the Federal role by stating
that the National Weather Service will not compete with the pri-

vate sector when the service is currently provided by commercial
enterprises unless otherwise directed by applicable law.

Shortly after publication of that statement, the National Weather
Service Union testified before Congress that the policy statement
is in violation of the Organic Act. In addition, when our association

sought to address a number of instances of government competition
against private firms, the National Weather Service referred to

that act when declining to discontinue the competition. So clearly,

this policy by itself is not sufficient to limit the role of the National
Weather Service.

The spirit of the policy should be written into law replacing the
outdated 1890 statute. The private weather industry would be able

to plan and then implement value-added weather products, data
displays, and forecasts to clients interested and willing to pay for

such services.

Two, eliminate specialized weather services from the budget.
Specialized weather services provided by the National Weather
Service has been an area which the Reagan, Bush, and Clinton Ad-
ministrations have all agreed should be eliminated.

A private sector already exists consisting of nearly 100 firms
which provide these services directly to users at absolutely no cost

to the taxpayers. There is obviously no reason why the Federal
Government needs to provide site-specific, tailored, or specialized

forecasts and data to business, industry, and the media, many gov-

ernment agencies, and special interests.

The private sector entrepreneurs are ready, willing, and able to

absorb all demand for these t3^es of services, thus allowing the Na-
tional Weather Service to focus on its core mission.
And these—more than half of these functions have been zeroed

out in all but two budgets since 1982, but restored by direction of
the House Agricultural Committee.
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Three, repeal Public Law 100-685. The Weather Service Mod-
ernization pl£in calls for a change from the two-tiered system of 334
various field offices to a one-tier system with 118 larger forecast of-

fices once the new technology and equipment is in place. However,
there has been very little progress toward the consolidation of field

offices because of roadblocks constructed over the past few years by
Congress at the request of special interests.

For example, this law requires that a detailed certification proc-

ess, as we heard about, be submitted to Congress before a closure

of any Weather Service field office. And in so doing, this law re-

stricts the management of NWS from closing unnecessary or obso-

lete offices and moving forward on modernization and restructur-

ing.

Four, consolidate the National Weather Services organizational

structure. A 1983 Booz Allen Hamilton Report showed how cen-

tralizing and consolidating the fragmented NWS structure could
save over $50 million per year. This report needs to be updated,
but it should be seriously considered.

Five, prohibit the National Weather Service from creating \infair

competition from universities.

In summary, we believe there is a significant role for the Na-
tional Weather Service, but it should be clearly defined so they
stick to their core mission. By doing that, the private sector will

grow and prosper and add directly and indirectly to the value of

the Nation's economy. Thank you very much.
[The prepared statement of Joel and Barry Myers follows:]
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Thank you, Mr. Chairman and members of the Subcommittee, for

this opportunity to appear before you today to testify on policy

issues related to the National Weather Service (NWS) and the

private weather industry.

Today, I am representing the views of Commercial Weather

Services Association, of which I serve as 1995 Chairman and Accu-

Weather, Inc, which I founded in 1962 and serve as President.

Accu-Weather is a 250 employee company located in State College,

Pennsylvania

.

Many policymakers are not aware of the already large role

played by the private weather industry. Private meteorologists and

for-profit companies provide the public upwards of 85 percent of

its weather forecasts, through television weathercasts, in

newspaper weather maps, and on radio. Commercial weather companies

play an indispensable role in our nation's economy by providing

tailored business-specific weather information.
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Because of this significant and ever increasing role of the

private sector, major budget savings for the government can be

realized if Congress makes some needed legislative changes in the

National Weather Service's legal mandate. The proper changes will

allow the NWS to put greater emphasis on fulfilling its core

missions of providing severe weather warnings and weather

forecasts to the general public.

Over the past ten years, the consensus of studies and reform

recommendations for the National Weather Service has been that the

agency needs to focus on its core mission. Unfortunately, at the

same time these recommendations were being made, Congress has

moved the NWS in a direction, by requiring the NWS to provide

specialized services, which benefit narrow constituencies, and has

established roadblocks to prevent necessary and planned

consolidation of offices under the weather service modernization

process.

The following is a summary of five major areas that we feel

should be considered by the new Congress.

1. Revise the Organic Act of the National Weather Service

In order to insure the private sector's continuing role in

providing weather forecasting functions, to the nation, Congress

must first modify the 1890 statue regarding government's role in

providing weather services. This 1890 Law, enacted before the

advent; of modern technology and before the creation of a private

weather industry, gives the mandate for government to function in

competition with private companies, and does not reflect the

modern reality of a viable and expanding commercial weather

industry serving business and the public.
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This Statue, called the Organic Act, has not been changed

since it was passed 105 years ago, states:

'The Secretary of Commerce shall have charge of the

forecasting of weather, the issue of storm warnings, the display

of flood signals for the benefit of agriculture, commerce, and

navigation, the maintenance and operation of seacoast telegraph

lines and the collection and transmission of marine intelligence

for the benefit of commerce and navigation, the reporting of

temperature and rainfall conditions for the cotton interests, the

display of frost and cold wave signals, the distribution of

meteorological information in the interest of agriculture and

commerce, and the taking of such meteorological observations as

may be necessary to establish and record the climatic conditions

of the United States, or as are essential for the proper execution

for the foregoing duties."

The Organic Act's general statement of government's role has

been used by some to justify a virtually unlimited federal role in

weather information and forecasting services, thus allowing

taxpayer-supported, free government services, to circulate in a

marketplace where private industry can provide equal or better

services with the cost borne by the special commercial interests

needing those services. The Organic Act contains no "core mission"

for the National Weather Service (NWS), and so the government's

role can be constantly expanded into new services or products at

the expense of more important functions such as, collecting data,

and issuing government warnings for severe storms.

Five years ago, the NWS took a major step towards defining

the roles of the private sector and the government when the NWS
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issued the 1990: "Policy Statement on the Role of the Private

Weather Industry and the National Weather Service." This policy

document, which was drafted in consultation with the Commercial

Weather Services Association, contains limits to the federal role

by stating: "The NWS will not compete with the private sector when

a service is currently provided by commercial enterprises, unless

otherwise directed by applicable law.

'

Shortly after publication of this policy statement, the NWS

employee's union testified before Congress that the policy

statement is in violation of the 1890 Organic Act. In addition,

when CWSA sought to address a number of instances of government

competition against private firms, occurring since the issuance of

the policy statement, the NWS referred to the Organic Act when

declining to discontinue the competition. Clearly, the policy

statement is not sufficient to effectively limit the role of the

National Weather Service.

The spirit of the 1990 policy statement (reflected in the

mission of the modernized NWS) should be written into law,

replacing the outdated 1890 statute. That is, the NWS should be

given a specific legal mandate to collect and disseminate world-

wide weather data and information, provide public weather

warnings, and public forecasts and advisories as public services.

The private weather industry would then be able to plan for and

implement weather products and forecasts to weather clients

interested in and willing to pay for such services (specialized

services without competition from either the NWS or the community

of university and research institutions who have their own legal

relationship with the NWS in the form of performing research

projects in exchange for free weather data)

.
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It is time, now that the profession of operational private

meteorology is advancing rapidly towards the era of the 21st

Century and the NWS is in its 125 year, that the 1890 mandate

authorizing the existence of the NWS be changed to reflect the new

face of the modernized NWS and the new approach to operational

meteorology and weather forecasting.

2. Eliminate Specialized Weather Services from the Budget

Specialized weather services provided by the NWS has been an

area which the Reagan, Bush and Clinton Administrations have all

agreed should be eliminated. A large private sector capability

exists which already provides these services directly to users at

no cost to the taxpayer. There is no reason why the federal

government needs to provide site specific, tailored or specialized

forecasts and data to business, industry, the media, many

governmental agencies and special interests. Private sector

entrepreneurs are ready and willing to absorb all demand for these

types of services, thus allowing the National Weather Service to

focus on its core mission of providing weather forecasts and

warnings which benefit the general public.

More than half of these functions have been 'zeroed out" in

in all but two budgets since 1982, but restored by direction of

the House Agriculture Committee and the House Science Committee.

Dollar amounts in thousands (FY 1995): Fruit frost and

agricultural forecasting: $2,316; Domestic aviation weather

forecasting: $4,154; Marine weather forecasting $2,022; Fire

weather forecasting $449; Marine facsimile service $500; Regional

Climate Centers - $3,200. Added together, these represent $12.6

million dollars in budget savings.
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Repeal Public Law 100-685

The Weather Service Modernization plan calls for a change

from the two tier system of 334 various field offices to a one

tier system with 118 larger forecast offices, once new technology

and equipment is in place. However, there has been little progress

towards this consolidation of field offices because of roadblocks

constructed over the past few years by Congress, at the request of

special interests.

Public Law 100-685 requires that a detailed certification

process be submitted to Congress before a closure of any weather

service field office. In doing so, this law severely restricts the

management of NWS from closing unnecessary or obsolete offices,

and moving forward on modernization and restructuring plans. If

the NWS is not able to close offices, it will end up with a costly

and unwieldy structure that would ultimately result in less

efficient core weather services and at a higher cost to the

taxpayer. The National Weather Service should be given the

flexibility to implement the restructuring of field offices to

support well defined core functions by repealing or modifying

Public Law 100-685. And, at the same time other modernization

programs should be carefully examined for viability, efficiency

and compatibility with core missions to ensure they do not present

additional competition with the private sector.

4. Consolidate the NWS Organizational Structure

A Study completed by the management consulting firm Booz

Allen & Hamilton, summary by Peter H. Gatje attached, recommended

that the overlapping structures of the NWS be consolidated and
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similar functions grouped together, "thus targeting resources on

the core mission and permit economies of scale.'

The study provided in 1983 detailed how the NWS has five

headquarters offices, six regional offices, four national centers,

and 334 field offices of different types. Many of these offices

have overlapping organization and communication patterns,

according to the study. In light of the increased technologies,

the study recommended centralizing and consolidation of the

fragmented structure. Savings of over $50 million per year, it was

believed, could be achieved by implementation of the Booz Allen

recommendations

.

In addition to the Booz Allen Report, for example, there are

currently three separate data centers, costing $3 5.7 million

dollars in FY 1995 as follows:

Dollar amounts in thousand: National Climatic Data Center

(Asheville, NO $14,325; National Oceanographic Data Center

(Washington, DC) $7,511; National Geophysical Data Center

(Boulder, CO) $4,879; Other data and information services $10,000.

These overlapping data centers should be consolidated.

5. Prohibit NWS from Creating Competition from Universities

The National Weather Service has made arrangements with

various universities where by they are provided free data (without

paying for the marginal cost of acquisition as do private firms)

in exchange for research or other projects. Some of this research

money goes to projects which support operational data and

forecasting systems directly competing with private firms. In

addition to federal funding from NWS, universities also have other
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unfair competitive advantages including: they do not pay taxes,

they get free weather data, and they use student labor. All of

these factors makes it difficult for a private weather companies

to effectively compete, and the result is lost clients, lost

revenue, lost tax dollars and indirect, government supported

competition for private industry.

The NWS should be prohibited from funding, directly or

indirectly, programs which provide commercial services in

competition with private industry.

Let me conclude by quoting former President Reagan, who said:

"In a free and democratic society, government should not

compete with the private sector but should effectively and

efficiently fulfill its proper role of providing public goods,

such as national defense, law enforcement, and beneficial laws to

promote public health and safety."

We believe this philosophy should be implemented in the

National Weather Service. Thank you for this opportunity to

discuss these issues with the Committee.

###
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Current CWSA Members

Accu-Weather

Alden Electronics

Atmospheric Information Systems

Bruce Meteorological Services, Inc.

Central Weather Service, Inc.

CNN International Weather

EarthSat

Fieet/Compu-Weather

Freese-Notis Weather, Inc.

HYDROMET

Jeppesen Data Plan

Knight-Ridder/Global Weather Services

Locus Weather

Met-Tech Meteorological Technologies

Noble Denton Weather Services

Northern Video Graphics

Northwest Weathemet, Inc.

OceanWeather, Inc.

Roemer Weather, Inc.

SpaceCom Systems

Stormfax, Inc.

Strategic Weather Services

Weather Services Corporation

WeatherBank, Inc.

WeatherData, Inc.

Weathernews Inc. Oceanroutes

WeatherVision

Wels Research Corp.

ZedX, Inc.
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BOOZ-ALLEN NWS REORGANIZATION STRATEGY SUMMARY

BASIC STRATEGY : The reorganization of the National Weather Service (NWS) must be

the result of a weil-deflned NWS core mission in conjunction with enhanced technology.

1. Recommended Core Mission of the NWS
- provide severe weather warnings and general weather forecasts to the general public including:

~ data acquisition

~ analysis and forecasting

— communications and dissemination to large public / private networks

— research & development

- does not include special weather forecasts currently provided

~ i e., marine, site specific wildfire, air stagnation, aviation, and agriculture forecasts

~ most special weather forecasts should be provided by the private sector

— some special weather forecasts could be reimbursed by the supported government agency

2. Stated technology advances should improve regional forecasting and operational efficiency

- the following technologies will permit a consolidation of field oflBces and a reduction in

observational personnel:

— automated surface weather observing system (ASOS)
— automatic radiosonde tracking and upper air profilers (temperature, humidity, and wind)

-- Next Generation Radar (NEXRAD)
~ VISSR Atmospheric Sounder (VAS) on GOES geostationary satellites

— new Cyber supercomputers and improved regional numerical weather prediction models

— AWIPS-90 broadband communications system

~ advanced computer-based workstations at field oflBces capable of integrating and

assimilating vast amounts of data

3. Recommended NWS restructuring actions:

- the following actions would be based on a redefined NWS core mission and development of new

technologies to replace most of the 334 NWS field offices

— reduce the number of field offices fi^om 334 to a minimum of 25

~ assign each field office a regional responsibility not restricted to state-wide boundaries

~ collocate 1 3 River Forecast Centers with field offices

— collocate the National Centers ( 1 Severe Storm & 3 Hurricane Centers) with the National

Meteorological Center (NMC) in Washington, DC
~ consolidate and centralize the numerous R&D offices within the NWS
— eliminate the 6 NWS regional offices

— examine opportunities to use private sector contractors for such in-house activities

as maintenance of computer / communications systems and archiving of climate data

4. Estimated Cost Savings to the taxpayer:

- A NWS field structure of 25 regional field offices would save $60 million annually (1982 dollars)

— NWS core mission must be defined

— advanced technologies advocated by the Booz-Allen study are available to the NWS
— taxpayer savings would be over $100 million annually in 1995 dollars
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Mr. ROHRABACHER. Thank you, Dr. Myers.

STATEMENT OF JOEL WILLEMSSEN, ACCOMPANIED BY DR.
RONA STILLMAN, CfflEF SCIENTIST FOR COMPUTER AND
COMMUNICATION ISSUES, ACCOUNTING AND INFORMATION
MANAGEMENT DIVISION AND RANDOLPH HITE, ASSISTANT
DIRECTOR, ACCOUNTING AND INFORMATION MANAGEMENT
DIVISION

Mr. ROHRABACHER. Mr. Willemssen.
Mr. Willemssen. Thank you, Mr. Chairman. We appreciate the

opportunity to testify before you on the National Weather Service's

modernization program. At over $4 biUion this program is one of

the larger system modernization efforts in the Federal Govern-
ment.

I would like to introduce two key members of our team that have
been evaluating the modernization program. Dr. Rona Stillman,
GAO's Chief Scientist for Computer and Communication Issues.

And Randolph Hite, Assistant Director responsible for our work at

the National Weather Service.

In summarizing our written testimony, Mr. Chairman, I would
like to highlight three major points. First, the modernization effort

is an outstanding opportunity for the Weather Service to stream-
line and downsize its organization while at the same time improv-
ing service to the public.

Second, the Weather Service has made progress on the mod-
ernization, but problems and risks remain with key system compo-
nents. Third, the Weather Service must act quickly to overcome
these problems and risks or the program could fall short of its

goals.

Let me briefly discuss each of these three points. The Weather
Service began its modernization program /during the 1980s in an ef-

fort to replace its aging systems, improve its forecasting, and pro-

vide reliable detection and prediction of severe weather and flood-

ing.

A key element of the program is to restructure and downsize its

current field structure. The Weather Service expects to reduce the
number of its field offices by more than half from the current level

of about 250. To the Weather Service's credit, it is making progress
on the modernization. For example, more than 100 of the newer,
much more capable Doppler weather radars are in use and more
continue to be installed. These radars have been instrumental in

detecting severe weather such as tornados.
Despite the Weather Service's progress, problems continue with

the modernization. For example, we reported last year that the
modernization had proceeded without the benefit of systems archi-

tecture or blueprint to guide the development and evolution of the
many systems. We therefore recommend that the Weather Service
develop such a blueprint and while we are pleased to report that
it is in the process of doing so, we are disappointed that it will take
over three years to complete.

In addition, preliminary results from our ongoing work show that
a number of problems remain to be addressed on one of the mod-
ernization's major systems, the automated surface observing sys-
tem, or ASOS. For example, the system's rain gauge underreports
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rainfall during heavy downpours and in recent tests, the system's
reliability has only been about half of what is required. Until prob-
lems such as these are resolved, the people that the system is in-

tended to replace cannot go away without potentially risking avia-

tion safety and efficiency.

The Weather Service is also in the process of trying to put the
heart of the modernization, the Advanced Weather Interactive
Processing System, known as AWIPS, back on track after recent
developments derailed it. Since contract award in December of

1992, limited progress has been made on this system. After more
than two years, the Weather Service is without an approved sys-

tems design and the contractor has yet to begin writing any soft-

ware.
Mr. Chairman, for the modernization to achieve its potential, the

Weather Service must address these issues. Known system prob-
lems such as those plaguing ASOS must be overcome. Also the de-
velopment of AWIPS must be effectively managed.

Further, the modernization's many systems must be developed
and evolved according to a blueprint such as that offered by a sys-

tems architecture. Without taking these actions, the Weather Serv-
ice runs the risk that the modernization \vill be just another good
idea that never reached its potential.

Mr. Chairman, that concludes my summary of our statement. I

would be pleased to answer any questions that you may have at

this time.

[The prepared statement of Joel C. Willemssen follows:]
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Mr. Chairman and Members of the Subcommittee:

We appreciate the opportunity to testify on the National Weather

Service's (NWS) modernization program—one of the larger systems

modernization programs in the federal government. At a cost of

about $4.5 billion, this modernization is also one of the largest

programs in the National Oceanic and Atmospheric Administration

(NOAA) , representing about 20 percent of its total fiscal year 1996

budget request. Moreover, it is a program that is vital to NWS'

plans for streamlining and improving operations and downsizing its

organization, and a program that relies heavily on advanced

computer technologies

.

To date, NWS has made progress on the modernization. For example,

despite delays caused largely by expanded system requirements and

contractor performance problems, last year NWS successfully placed

into orbit the first of its new weather satellites. Further, 107

of the newer, much more capable doppler weather radars are

currently in use, and more continue to be installed.

Much remains to be accomplished, however, before promised

modernization benefits can occur. Meeting this challenge will

require NWS to address a number of known system problems as well as

mitigating the risk of future problems. For example, we reported

last year that the modernization has proceeded far too long without

the benefit of a much needed systems architecture, or blueprint, to
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guide the development and evolution of the many systems comprising

the modernization.^

In addition, preliminary results from our ongoing work for the

Chairman and Ranking Minority Member of your Committee and the

Senate Committee on Commerce, Science, and Transportation, show

that a number of problems still need to be addressed on one of the

modernization's major systems, the Automated Surface Observing

System. Until they are resolved, the people that the system is

intended to replace cannot be taken away without potentially

risking aviation efficiency and safety, as well as skewing climate

research.

Similarly, NWS is in the process of trying to place the "heart" of

the modernization--the Advanced Weather Interactive Processing

System--back on track after recent developments derailed It. Given

the pivotal role of this system, NWS' laudable goals of field

office and staff reductions and improved weather forecasts and

warnings, to name a few potential benefits, will not be fully

achieved until the system is implemented.

Unless NWS addresses these and other problems and risks facing it,

the program may prove more costly and time consuming than

necessary, and it may fall short of its intended purpose. For

^Weather Forecasting: Systems Architecture Needed for National
Weather Service Modernization (GAO/AIMD-94-28, March 11, 1994).
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these and other reasons, we are adding the NWS modernization to our

list of high risk projects across government.

Background

NWS' basic mission is to provide weather and flood warnings, public

forecasts, and advisories primarily for the protection of life and

property. NWS' operations also support other agencies' missions

and the nation's commercial Interests. For example, NWS provides

specialized forecasts to support aviation safety and the

agricultural and marine industries

.

NWS uses a variety of systems and manual processes to collect,

process, and disseminate weather data to and among its network of

field offices and regional and national centers. Many of these

systems and processes are outdated. For example, some radar

equipment currently in use dates back to the 1950s, and the

Information processing, display, and data communication system has

been in use since the 1970s.

During the 1980s, NWS began modernizing its systems. The goals of

Its modernization program are to achieve more uniform weather

services across the nation. Improve forecasts, provide more

reliable detection and prediction of severe weather and flooding,

permit more cost-effective operations, and achieve higher
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productivity. The modernization includes four new major system

development programs:

The Next Generation Weather Radar (NEXRAD), which is a program

to acquire 163 doppler radars. These radars are expected to

increase the accuracy and timeliness of warnings for severe

thunderstorms, tornadoes, and other hazardous weather events.

NWS estimates that the program will cost about $1.4 billion

and be fully deployed by 1996. To date, 107 have been

deployed.

The Next Generation Geostationary Operational Environmental

Satellite (GOES-Next), which is a program to acquire, launch,

and control five satellites for identifying and tracking

severe weather events, such as hurricanes. NWS estimates that

the program will cost about $2 billion. The first satellite

was launched in April 1994 and the second is scheduled for May

1995.

The Automated Surface Observing System (ASOS), which is a

program to automate and enhance the current, largely manual,

methods for collecting, processing, and displaying surface

weather conditions, such as temperature and precipitation, and

to replace human weather observers. NWS estimates that the

program will cost about $351 million. To date, about 500 of
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the 868 planned ASOS units have been deployed; the rest are to

be deployed by the end of 1997.

The Advanced Weather Interactive Processing System (AWIPS),

which Is to Integrate for the first time satellite, radar, and

other data to support weather forecaster decision-making and

communications. The AWIPS workstations and network are

estimated to cost $525 million and expected to be fully

deployed in 1999.

The modernization also includes upgrades to existing systems and

several smaller system acquisitions. The total cost of the

modernization is estimated to be about $4.5 billion.

In association with the modernization program, NWS also plans to

restructure its field offices. As envisioned, this restructuring

will consolidate the current field structure of 52 Weather Service

Forecast Offices, about 200 smaller Weather Service Offices, 13

River Forecast Centers, and 3 National Centers into 118 Weather

Forecast Offices, 13 River Forecast Offices,^ 13 Data Collection

Offices, and 9 National Centers.

Three other agencies are participating with NWS in the

modernization. The Federal Aviation Administration (FAA) and

^The 13 River Forecast Offices are to be co-located with 13 of the
Weather Forecast Offices.
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Department of Defense have formed trl-agency programs with NWS to

manage and fund the development and deployment of both NEXRAD and

ASOS. The National Aeronautics and Space Administration is

managing the development and procurement of GOES-Next.

NWS Has Made Progress

on the Modernization

To NWS' credit, parts of the modernization are partially deployed

and operating, and the performance of some of these deployed

systems is reported to be far superior to that of the systems they

replaced. The first GOES-Next, for example, is providing improved

imagery that NWS has found to be instrumental in tracking the

recent weather patterns over the Pacific Ocean that were

responsible for huge amounts of precipitation over California.

Similarly, NWS reported that the NEXRADs have performed superbly

during severe weather conditions, such as in identifying and

tracking tornadoes. Further, the steps NWS took to refine and

validate user requirements for AWIPS effectively Involved users,

used extensive prototyping, and provided that program a quality

starting point from which to build.

We would now like to focus on some of the known problems and future

risks facing NWS on the modernization.
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NWS Modernization Still Without

a Guiding Systems Blueprint

First, the modernization, which is basically a system of

interrelated, interdependent systems, is still in need of a guiding

systems blueprint. Collectively, its individual systems will

comprise a single weather forecasting and warning "mega-system,"

with each component being expected to fulfill its part of the total

forecasting and warning process. Because of this level of system

integration, it is paramount that the development and evolution of

the component systems proceed according to a common set of rules

and standards that are typically promulgated in a system

architecture or blueprint. To do less invites system

inefficiencies, incompatibilities, and more difficult and costly

maintenance.

Last year we reported that the NWS modernization lacked a systems

architecture and recommended that one be developed.^ NWS agreed

with this recommendation. While we are encouraged that steps are

underway to develop one, we are disappointed that the priority NWS

has assigned to it means that it will take over 3 years to

accomplish.

^Weather Forecasting: Systems Architecture Needed for National
Weather Service Modernization (GAO/AIMD-94-28, March 11, 1994).
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ASPS Problems Have Forced Postponement

of System Commissionlnqs and Observer Releases

Next, our ongoing work on ASOS for the full Committee and its

counterpart in the Senate shows that the system is not fully

performing as specified or expected. While some sensors are

working as specified, others are not. For example, the

precipitation accumulation sensor underreports rainfall during

heavy downpours, ASOS' reliability during 1994 winter testing was

about half of that required, and one-sixth of the data transmitted

during 1994 between FAA ASOS sites and the ASOS monitoring

organization were lost. NOAA and NWS are aware of these shortfalls

and are taking steps to correct them.

Our ongoing work also shows that ASOS is not providing certain

information that traditional observing methods now provide and that

users say is important. For example, professional aviation

organizations state that they need visibility and cloud height

observations that are more representative of prevailing conditions

than ASOS currently provides in order to efficiently and safely

conduct aviation operations.

Because of the volume and severity of ASOS' problems, NWS has

temporarily halted commissioning any more ASOS units and has
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delayed the release of human weather observers.* However, NWS has

not decided what problems must be addressed before further

commlssionlngs can occur. Further, although NWS plans to

collaborate closely with aviation users in making decisions on

releasing observers, its plans do not appear to extend to other

users, such as climatologists . Also, it does not yet know which

problems can be cost effectively addressed. Therefore, we believe

that NWS must ensure that it effectively involves all users in the

decision making process and assesses the cost effectiveness of any

ASOS enhancements or supplements before investing in them. We plan

to make recommendations to the Secretary of Commerce on this in our

upcoming report on ASOS.

Risks and Uncertainties Surrounding AWIPS Remain

Finally, since awarding a contract in December 1992, NWS has made

little progress on AWIPS, the "linch pin" of the modernization.

After more than 2 years, NWS still does not have an approved system

design and the contractor has yet to begin writing the software.

Several things led to this situation. According to the results of

an independent review team of government and industry experts,

AWIPS suffered from (1) insufficient technical expertise within the

NOAA program office and the contractor, which has led to inadequate

*0f the 868 ASOS units planned, 617 have been bought, 491 of these
have been installed and accepted, and 47 have been commissioned.
An ASOS unit is commissioned when it, rather than a human observer,
provides the official weather observation.
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system engineering and software development discipline, (2)

Insufficient Interaction among the NOAA program office, the

contractor, and NWS, (3) Inappropriate assignment of certain

software development activities to the contractor rather than to

NWS, and (4) unsultablllty of the chosen system development

approach.

To address the panel's findings, NOAA Is restructuring the AWIPS

program and plans to have an approved system design and renegotiate

the AWIPS contract by June 1995. Generally, the restructured

program provides for an Incremental approach to developing and

deploying AWIPS, strengthened contractor system engineering and

software development processes, greater use of government expertise

In developing the applications software (that Is, the software that

performs the meteorological and hydrological analyses associated

with weather and river forecasting) , and new contractor and NOAA

management teams. The cost and schedule effect of AWIPS' problems

to date and its restructuring are estimated to Increase program

costs to about $525 million, $58 million more than NWS estimated in

1992, and to delay full system deployment to 1999, one year longer

than NWS estimated in 1992.

While our preliminary inquiries appear to indicate that NOAA and

NWS have taken reasonable action to correct AWIPS program

management problems, we remain cautious. AWIPS is an enormously

difficult undertaking and Its development has barely begun, making

10

88-393 95-29



892

Its remaining development cycle still quite long and thus subject

to considerable risk and uncertainty.

Accordingly, we plan to continue working with the Congress to

assess NWS' management of AWIPS' Inherent risks. One such risk is

the relative immaturity of in-house software development processes.

As mentioned above, under the restructuring, NOAA and NWS

laboratories will develop AWIPS application software. However, we

recently reported that these laboratories lack adequate software

development processes for doing so.* NOAA and NWS agreed with our

findings and stated that they plan to upgrade these processes as

part of the restructuring.

Another risk area is the technical and legal impact of the

contractor and the government sharing responsibility for the

development of AWIPS. In our 1993 report on AWIPS, we raised this

as a risk that needed to be addressed before the AWIPS design was

approved and significant software development began. ^ Today, this

remains outstanding.

Still another risk is the fact that the AWIPS design has not yet

been approved. Without an acceptable design, NWS cannot move

'Weather Forecasting; Improvements Needed in Laboratory Software
Development Processes (GAO/AIMD-95-24, December 14, 1994).

^Weather Forecasting; Important Issues on Automated Weather
Processing System Need Resolution (GAO/IMTEC-93-12BR, January 6,

1993).

11
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forward on AWIPS, which in turn delays the entire modernization.

Other potential risk areas Include the degree to which the

Incremental development approach (1) permits one software increment

to begin before the previous software Increment Is stabilized and

(2) does not require each software Increment to be based on

explicit cost/benefit criteria before Its development begins.

In conclusion, we support NWS in its efforts to modernize its

systems. If executed properly, the modernization will Improve the

quality of the agency's products and services, while at the same

time streamline and downsize operations. Moreover, despite some

setbacks along the way, we believe the modernization can boast of

some successes. The NEXRAD radars, for example, represent a

"quantum leap" in capability over the radars they are replacing.

The modernization, however, is far from over and the challenges

that remain are formidable. If the modernization is to achieve its

potential, known system problems, such as those plaguing ASOS, must

be overcome, and future system development risks, such as those

facing AWIPS, must be effectively managed. Further, the

modernization's many interrelated and interdependent systems must

be developed and evolved according to a detailed blueprint, such as

that offered by a systems architecture. Without addressing these

challenges, the modernization runs the risk of being just another

good idea that never reached its potential.

12
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Mr. Chairman, this concludes our statement. We will be happy to

respond to any questions you or members of the Subcommittee might

have at this time.

(511396)

13
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Mr. ROHRABACHER. Thank you very much. First of all, I am going
to talk to Dr. Myers, and then we will focus on your report, which
I think is a very important report.

Dr. Myers, I agree with the essence of what you said, of course,

and you have heard concern by others that have been expressed
today, not only by the Chairman, but by other Members of this

committee, that certain people rely on a quality forecast that they
have been receiving from the government, but they are afraid that
this quality may not be there—they may not be guaranteed this

same quality if it was—if this was provided them by a private serv-

ice.

And of course, the specialized type of things such as the firemen
who depend on this in Southern California are concerned about
whether they are not only going to get the quality, but the exten-

sive analysis that is given them already by the National Weather
Service forecast. Could you focus on that for a moment and if their

fears are justified?

Dr. Myers. I don't think so. If we think of what the National
Weather Service does, it gathers all the data, NEXRAD, satellite

imagery, surface observations, upper air observations. It runs the

computer models which provide patterns that all meteorologists

can interpret, whether they are in the private sector or in the pub-
lic sector and they make forecasts from that.

The National Weather Services makes some forecasts. They issue

watches and warnings, but as I said, 85 percent of the forecasts

that are currently made are made by the private sector already.

Many of the meteorologists you see on television, in the newspaper,
The Washington Post, The Washington Times, that complete
weather section is created in State College, Pennsylvania and deliv-

ered electronically to the newspaper. They leave a white space in

the paper every day and it comes in electronically.

Many of the forecasters you hear on the radio are private mete-
orologists in distant locations providing a service. So much of the

forecasting that is done is already done by the private sector and
many clients get very detailed information. Ski areas, utility com-
panies, most of the major utility companies get very detailed, very
specific forecasts.

The National Weather Service has no monopoly on scientists or

weather forecasters or on technique. The data and the output from
the models is available to all the meteorologists, wherever they are.

Any firm can get access to all of the raw materials and has sophis-

ticated processing power today to do sophisticated things with that

data and develop forecasts to suit any need and you don't need to

be in the place where you are making the forecast.

The data comes into a facility. You don't need a window. You can
only see so far out the window anyway and that only tells you what
is happening now. So forecasting can all be done, as we do it, from
one location to clients all over the world. We serve a newspaper in

Argentina, a ski area and utility company in Argentina, a news-
paper in India, clients all over the world from one facility and can
provide and tailor the information to whatever that client needs ac-

cording to the timetables that are there.

Mr. RoHRABACHER. Let me be very specific then. A fireman came
to me to talk to me from my local area, and I'm sure this is true
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from other areas, but specifically Southern California with our
ocean and with our coastal plain, but then very closely we have
mountains and hillsides very close by.

With the fire problems we have had traditionally every summer
and this summer will probably be a major fire problem as well be-

cause we have had a lot of rainfall. And rainfall and El Nina, et

cetera, is there creating heat and water which I think gives life to

vegetation, and they showed me what they get from the National
Weather Service forecast and it is extensive. Where the winds will

be blowing a certain way, inland, not just generally for Southern
California, but inland areas are going to have the winds at this de-

gree and the humidity is going to be this much along the coast, but
it is going to be this much in the mountain areas.

Is there any reason, do you think that this—their concerns are
at all justified that they will not be getting this information from
a private contractor if this is privatized, if the service is privatized?
Mr. Myers. I don't think so because there are 50 or 60 or 70

firms ready to jump in and offer this service and some fraction of

those can do it. And right now, the whole private sector has devel-

oped against the background of free forecasting.

There are tens of thousands of people using and pa5dng money
for forecasts that come from the private sector because they have
value and detail and data and information that isn't available de-

spite the fact that a lot of the National Weather Service has al-

ready provided all of these general purpose forecasts. That's why
everybody from the Nuclear Regulatory Commission and the gov-

ernment agencies turn to us and other private sector companies al-

ready to get detailed forecasts above and beyond what the National
Weather Service is providing.

And obviously they are quite satisfied with it because they are

actually willing to pay real dollars for that detail that is tailored

to their needs.
Mr. ROHRABACHER. And so what you are actually saying is, peo-

ple could actually expect to pay for more detail than what we are

being given today by the National Weather Service forecast. Fire

departments might even get some more detail rather than less de-

tail.

Dr. Myers. That's quite possible because when you work with a
private company, if you are willing to pay for it, you get whatever
you want.

Mr. ROHRABACHER. Right now, much of the information that is

being provided is being provided free to customers. There is a
move, we Republicans tend to believe that instead of raising taxes,

we should charge people for the services that are being provided.

It seems there—your suggestion is to privatize it and make it

private companies providing this information. Of coiu-se, we could

also evolve our current system by just charging for the service and
having the government receive a user fee. Wouldn't that be an op-

tion as well?

Dr. Myers. I don't think that would be nearly as effective. To try

and sell off pieces and try to charge user fees, there is a whole en-

trepreneurial competitive environment out there that is already
competing and offering value-added services, displays, and that
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should be allowed to continue to develop and continue to be fos-

tered.

I think again if you look at what the National Weather Service

does, they gather the data, they run the models, and they are very
important functions. They issue the warnings; they issue a general
purpose forecast and on top of that, there is a fifth and sixth func-

tion which they have gotten into and they shouldn't be. The fifth

function is providing forecasts for specific industries smd the sixth

function is providing forecasts for specific businesses.

And we don't think they should be in five or six, but they have
a definite role in the first four because the first two support the
private and the public sector and the military, but everybody bene-
fits from gathering the observations and running the computer
models.
But today even if the model—even if they didn't run the models,

we would still have the basis to provide forecasts because the Euro-
pean model is available to U.S. forecasters and those patterns can
be used by private or public meteorologists to actually make fore-

casts.

But we are not suggesting that. We think that, if anything, one
of the things that needs to be supported is better modeling because
that leads to improved forecasting across the spectrum, the mili-

tary, the government, and the public and private sector.

Mr. ROHRABACHER. Dr. Myers, I will suggest that if in the very
beginning of television and radio that you would have had govern-
ment employees being given the responsibility of providing the
weather, I mean people—^you can't conceive of this now, but I can
tell you that if we lived in a different society, this would have been
conceivable, that the government would have had the training facil-

ity that you would have to go through and everybody would have
had to have been a government employee to be a weatherman and
every time you turned on the television in order to get your weath-
er, there was a person in a uniform, a NOAA uniform providing us
the information as to what the weather meant and giving it, it

would be inconceivable to most Americans today that they could

get their weather from someone other than someone who had been
trained and working for the government.

I mean, that would be the consciousness that we would have.

And someone like yourself who would be sajdng, you know, I think
TV stations could train their own people and private schools could

probably provide the training for these people and the government
doesn't really need to have a government employee doing this at all

the different radio and television stations around the country, I

mean, people probably couldn't conceive that that was possible.

They would say, "How could the country ever afford to do this

in the private sector?" Nobody could afford to provide all these
thousands of people engaged in providing us with the weather. Un-
fortunately, when the government does get involved, then some-
times it is difficult for people to conceive of that happening and
that service being provided elsewhere.
So I thank you very much for your testimony. And sometimes

—

we are going to get to Mr. Willemssen's report here in a moment,
but sometimes when the government does get involved, it doesn't



898

really do things in a cost-effective way and we are here to try to

make sure the government does that.

I would Hke, however, to sort of break with tradition right now,
and I don't think anyone has ever done this, I have never done
this, but I would like Mr. Friday to step up, if he could again, and
I'd like to hear his comments on your testimony and maybe have
a few questions back and forth, and I don't see any reason why we
shouldn't do that.

You guys know more about this than I do, obviously. Mr. Friday,
you can just give us a few minutes of your observations about Dr.
Myers' testimony, that would be very helpful, and then I would
maybe ask you a couple of questions.
Mr. Friday. First of all, I do want to point out, as I indicated ear-

lier, I think that this Nation does have about the best provision of

weather services of any country in the world because of the part-

nership that we have in this country.
You asked a question explicitly about the possibiUty of the gov-

ernment going ahead and selling the services, having user fees for

the services. I feel that that would be directly the wrong thing to

do. I think it is important that the government identify its core

mission, it focuses on that core mission, and does not get involved
in competition with the private sector that we have already aided
and assisted in developing and try to strengthen in this country.

I think that's very, very important.
We have chosen in this Nation all the way back after World War

II when we had a very large number of meteorologists returning
from overseas and some of them decided to go into private industry
at that time and that was the beginning. There was a great debate
in the late 1940s as to whether or not the Federal Government
should allow these encroachers to come in.

And the debate was resolved in the fact that it really did make
sense to allow that kind of partnership and it has had its ups and
downs over the years, but it really got a major push forward back
in the early 1980s when we really looked at what the government
role should be and it eventually resulted in the policy letter that
we talked about being issued in 1990. With respect to Joel Myers'
testimony

—

Mr. ROHRABACHER. Let me ask you to follow up on your point.

You said that we should not be charging user fees because you
should be focusing on your core mission.

In those areas that user fees could conceivably be charged, then
wouldn't those be the avenues in which the private sector could

then take over those areas and that would be then not defined as

part of your core mission anjonore?
Mr. Friday. That's in essence what our proposal is before the

Congress today. We are proposing the elimination of those areas
which are identifiable as not a part of our core mission. They have
been a part of our mission for a very long time, all the way back
to the Organic Act of 1890, but the fact is we feel that those are

areas which can be effectively handled by the private sector and
are not a part of the core mission of the protection of life and prop-

erty as Dr. Baker defined.
Mr. ROHRABACHER. And Dr. Myers has a pretty broad scope of

what he would like to do. Broader scope than

—
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Mr. Friday. If I were in his shoes, I would be asking for a lot,

too.

Mr. RoHRABACHER. Well, do you have a specific question about
Dr. Myers' testimony?
Mr. Friday. Just a few comments. The Organic Act of 1890 in

which we were transferred from the War Department into the De-
partment of Agriculture does serve as the basis for what we have
been doing for a long time. And it has been used as the basis of
some of the actions that the Secretary at that time of Agriculture,
now of Commerce, shall be in charge of forecasting the weather, et

cetera, et cetera.

But it does not say how that would be done and it certainly can
be used without changing the Organic Act or revising the Organic
Act or destroying that basic authorization that exists for the Na-
tional Weather Service.

Occasionally Congress doesn't get around to authorizing NOAA
one year or the other, and it is nice to have some degree of author-
ization so that we could continue to have a legal basis of existence.

So I would like to see some sort of a continuity in the fundamental
structure.

Mr. ROHRABACHER. Dr. Myers' point I think was that this act
which is 100 years old shouldn't be a roadblock to reform, however.
Mr. Friday. That's correct. I agree with that entirely and that's

one of the reasons that we are proposing what we are proposing.
And one of the reasons that we said the details would be furnished
later is we are now examining the necessary legislative changes
that might have to be made to the Organic Act or amendments to

that act to allow us to implement the planned privatization that we
have in the President's budget proposals.
With respect to eliminating the specialized weather services from

the budget, that's precisely what we have recommended, although
the details differ just a bit in what we are talking about.
The domestic aviation weather forecasting and the marine

weather forecasting. Those are the organizational elements that ba-
sically provide the fundamental forecast for aviation and marine
activities in this country. Those still need to be furnished, and I be-

lieve those are a governmental role. Tailoring those products and
services to individual users should be a private sector role.

But that is the basis of essentially forecasting for all of the route
forecasts, all of the terminal forecasts, all of the hazards to aviation

and all of the hazards to shipping. And I feel that those are fun-

damental missions of the Federal Government. As far as

—

Mr. ROHRABACHER. Protecting life and property.

Mr. Friday. Protecting life and property.

Mr. ROHRABACHER. Were you—
Mr. Friday. With respect to the distribution of those data, the

radio fact transmissions, those we are proposing to eliminate and
reducing accordingly.

Mr. ROHRABACHER. Do you agree with Dr. Myers that the qual-
ity—that my firemen need not worry that they will be able to re-

ceive the quality and scope of guidance that they now receive fi'om

the National Weather Service forecast from a private comp£iny?
Mr. Friday. I agree with Dr. Myers' prior statement they can get

the quality they pay for.
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Mr. ROHRABACHER. All right. Dr. Myers, do you have a little

thing to add there? We will give you the last word.
Dr. Myers. I think competition has always been healthy. I think

it has improved the private sector and the National Weather Serv-
ice, but I might say that just on that point about aviation forecast-

ing, it is of interest that forecasting of routes for trucking and
transportation companies is done solely by the private sector.

Ship routing throughout the world's oceans is done by the private
sector and there are a number of companies that are involved in
routing planes that many of the airlines subscribe to as well. So
the private sector, in one way or another, different companies are
involved in these things already.

Mr. ROHRABACHER. Dr. Myers, Mr. Friday, thank you very much.
And in terms of now, Mr. Friday, you might want to stay around
because we are going to be talking about this report. You might not
want to stay around.
Mr. Friday. Do I have to stay around for the Department of En-

ergy comments?
Mr. ROHRABACHER. Mr. Willemssen, how much is it going to cost

to fix the ASOS?
Mr. Willemssen. To date we do not know the total cost to fix

all of the potential problems. The problems that the Weather Serv-
ice is aware of will end up at this point costing a total of $351 mil-

lion. That's the total cost of the system.
However, there are additional problems, issues that have been

raised by users that the Weather Service may have to address that
are uncosted at this point.

Mr. ROHRABACHER. Was it a good idea to begin with like I sug-
gested, or that they are just having trouble implementing, or was
this something that you believe was foolhardy?
Mr. Willemssen. No, we believe it was a good idea. However, as

you said, there are problems along the way. A couple of problems
that we identified is before these units were fielded, they weren't
adequately tested.

They specifically were not tested during harsh weather in north-
em climates during winter months, so what happened is many of

the problems have occurred in those conditions, things are fi^eezing

up when there is harsh weather, many of the sensors are not work-
ing.

Mr. ROHRABACHER. Well, that is actually a big problem. So can
that be fixed? It is not operating in harsh weather. After all, what
you want to focus on is harsh weather. When it is good weather,
people don't care as much. Can that element be fixed and how
much will that cost?

Mr. Willemssen. The devices are fairly mechanical in nature
and you can believe if you spend the money, you can fix them. We
are still looking for the Weather Service to provide the results of

the tests that £ire currently ongoing right now for the operational
units in these harsh weather conditions to see if the changes have
been fixed and have fixed the problem.
Mr. ROHRABACHER. How much money has been spent already

which you would consider to be wasteful spending, meaning—now,
again, let me say this, everyone makes mistakes. Even when you
are doing your very best job, you can make a mistake.
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How much would you consider has been wasted on decisions that
are not just attributable to getting the kinks out of a new system,
but were actually mistakes in judgment or management?
Mr. WiLLEMSSEN. I would say it is very difficult to come up with

a number on what the amoimt of waste might be. I know total ex-
penditures to date have been around $235 million. But I certainly
would not want to say that a vast majority of that has been waste-
ful. No, I would not want to say that.

Mr. ROHRABACHER. And what caused the AWIPS failure? What
are we basically talking about here?
Mr. WiLLEMSSEN. On AWIPS, recognizing that some problems

were occurring because of the lack of progress, the Weather Service
did put together an independent team and what they found is that
there had been insufficient interaction between the Weather Serv-
ice and the contractor who is doing the work. They weren't talking
enough, monitoring progress.
Also there wasn't sufficient technical expertise doing the work,

both—again both government and contractor. And those manage-
ment teams, by the way, have now been changed since that report.
Mr. ROHRABACHER. Well, are you satisfied that your suggestions

on the ASOS and the AWIPS are actually people are following
through on these recommendations and you are being taken seri-

ously?
Mr. WiLLEMSSEN. I would say the Weather Service is in the

upper echelon of being responsive to our concerns. However, that
is not to say there aren't still many risks with the modernization
that need to be addressed within the next few months.
Mr. ROHRABACHER. Could you tell us a couple of those?
Mr. WiLLEMSSEN. Among the risks that need to be addressed is

what we call the AWIPS restructuring. Given the many problems
that occurred during the first two years, the government and Plan-
ning Research Corporation, a contractor, are now going through a
restructuring leading to a renegotiated contract. And so it is criti-

cally important over the next few months that the government's in-

terest be protected.

As part of that restructuring, the government will also be taking
on more responsibility for writing software for the various applica-
tions. We issued a report in December 1994 stating that the gov-
ernment currently does not have sufficient software development
processes within NOAA and the Weather Service to do that job.

Now, the Weather Service and NOAA agreed to that and they are
working to fix that, but that again is another risk.

Mr. ROHRABACHER. Are their objectives realistic, when we talk
about the things that they set out to do in their time line?

Mr. WiLLEMSSEN. Their objectives are—will be difficult to attain,

but we think possible, if strict management attention is paid on a
periodic basis. This is not something that can be revisited every
year. This is something that has to be monitored very closely, week
to week, month to month to see what kind of progress is being
made. If progress isn't being made, then we have to sit down and
decide where we go from here.
Mr. ROHRABACHER. And what would be your recommendation if

progress is not being made and it seems that the objectives are not
realistic?
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Mr. WiLLEMSSEN. I think we would have to consider reassessing
direction at that point in time.
Mr. ROHRABACHER. Reassessing direction. What does that mean?
Mr. WiLLEMSSEN. Well, in terms of how the AWIPS program is

really the linchpin program in this entire modernization and how
that will—how much depth and breadth that particular system will

have, are we going to just strive for something much more milder
than the grand plan that was originally forecasted or not?
Mr. ROHRABACHER. In other words, instead of trying to do every-

thing as part of one grand plan, trjdng to modernize certain areas?
Mr. WiLLEMSSEN. Try to get something out of what we have put

in to date rather than totally just sajdng let's just forget it. We
wouldn't want to see that.

Mr. ROHRABACHER. Incremental modernization rather thain total

modernization.
Mr. WiLLEMSSEN. Which was actually another issue that was

raised by the independent review team that the approach that
needs to be taken to this AWIPS is more of an evolutionary ap-

proach rather than let's do it all at once.

Mr. ROHRABACHER. Mr. Friday, do you have a comment?
Dr. Friday. I agree with the assessment that we have to pay a

great deal of attention to the program now, and I also agree with
the independent review team's recommendation about an evolution-

ary approach to AWIPS. That's what we are in the process of de-

signing as far as the implementation is concerned.
We are trying to put this out now, not at one large system meet-

ing all of the objectives of AWIPS at one time, but rather in a se-

ries of evolutionary builds, if you would, to the software that will

deliver an initial capability and then it will be amplified as we con-

tinue the development process.

The central point that Mr. Willemssen made I think needs to be
underscored again. AWIPS is absolutely critical, not just simply to

the modernization of the Weather Service, but to the operation of

the Weather Service.

The present systems that we have out there were installed in the
late 1970s and early 1980s. The workstations that we depend on
right now for generating the weather warnings that protect lives

across the country at the present time and that actually generate
that process going out have less computer power than you can buy
in the smallest personal computer today. They are hooked together

by a network that has a communications channel that is so narrow
it is hard to get any information through.

It is essential that we replace this with a new, modem
workstation system and communication system to allow us to do
the basic fundamental protection of life and property.

Mr. ROHRABACHER. And how long has ASOS been—how long has
that been going and how long has AWIPS been going?

Dr. Friday. The actual implementation of ASOS, I don't—just a
moment. I have the data back here. Just a second. We have been
installing ASOS equipment now for the last three years. We have

—

we are planning on finishing it up in 1997—I believe is the current
plan.

Mr. ROHRABACHER. And AWIPS?
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Dr. Friday. AWIPS, the contract was let for AWIPS in 1992. We
hope to now be able to begin to install production management in

an early 1997, late 1996 time frame.
Mr. RoHRABACHER. Would either of you who accompanied Mr.

Willemssen like to add something to the testimony today?
Ms. Stillman. I think most of the critical points have been cov-

ered. If there is anj^hing else that you feel that hasn't been cov-

ered, we will be glad to try.

Mr. ROHRABACHER. Okay. Thank you. And Mr. Willemssen,
would you like to have the last word?
Mr. Willemssen. No. Thank you very much.
Mr. ROHRABACHER. Well, then the Chair will have the last word.

Thank you very much. We appreciate your testimony today. Dr.
Myers, thank you as well.

Our last panel will be composed of people who did not get to tes-

tify last week when we were talking about the DOE and Mr. Fri-

day, he has our permission to leave at this point. For our last panel
we have got—and this is going on the record and there are some
people here. I am listening.

Mr. Sklar. That's all that matters.
Mr. ROHRABACHER. Actually, I enjoy this type of thing because

I learn a lot and I appreciate you both being here. Mr. Sklar, is

that how you pronounce it?

Mr. Sklar. Yes, absolutely right.

Mr. ROHRABACHER. And Mr. Sklar if you would like to proceed.

STATEMENTS OF SCOTT SKLAR, EXECUTIVE DIRECTOR,
SOLAR ENERGY INDUSTRIES ASSOCIATION AND HOWARD
GELLER, EXECUTIVE DIRECTOR, AMERICAN COUNCIL FOR
AN ENERGY-EFFICIENT ECONOMY
Mr. Sklar. Thank you Mr. Chairman. If I can have my record

in the testimony, I would just make some highlights.

Mr. ROHRABACHER. Without objection and seeing that there are

no other Members here but me, there is no objection.

Mr. Sklar. That's wonderful. That's wonderful. First of all, our
trade association represents 550 companies, 150 national manufac-
turers, another 400 small companies in our 12 affiliated chapters

regionally around the United States. Our markets are booming.
Ninety percent of our industry is small business. And we came out
of the first oil embargo of 1973 and we are still here and we are

happy to tell you we are here.

I want to highlight a few things for you that will give you a sense
of where we are going, why the Federal relationship has worked
because I know that's what you are looking at in these hard budget
times.

First of all, we have three industries sectors. Photovoltaics that

convert sunlight directly to electricity came out of the space pro-

gram. I have our newest technology which is the thin film tech-

nology that came out of a partnershap with the Department of En-
ergy and my industry. And right now 65 percent of this technology
is exported to the Third World to provide power for lighting, water
pumping, irrigation, communication. It is a least-cost option,

Mr. ROHRABACHER. Could you expand on that least-cost option?
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Mr. Sklar. Meaning that you have over a bilhon and a half peo-
ple without electricity and the two options to give them electricity

are to extend the utility grid, which is the traditional way multilat-
eral banks finance development. Well, our technology is cheaper
than just extending the power line, forget providing the power. We
have 175,000 villages being electrified with U.S. technology.

If you have seen the recent Post article on India, it showed a few
hundred million people have bought appliances like washing ma-
chines, and VCRs, TVs, but they have no electricity. Think of that
market. We lead that market.

In my case study in the testimony, what we have done, cost-

shared with DOE, is to work at ways to overcome technological

hurdles to automate manufacturing and now we have a $368 mil-

lion cost share by 85 utility companies over a five-year period with
about $100 million fi-om DOE—and DOE just made its first install-

ment of $8 million—to get us in the domestic market so that you
have a growing domestic market which is the rule of thumb to have
global dominance in the international markets.
The market is growing 30 percent a year internationally and we

expect domestically it will be growing about 20 percent a year. We
will have five new automated manufacturing plants over the next
few years. And fi*ankly it has been a drive and a collaborative

agreement by the Department of Energy and our industry.

But I want to make two points to you, Mr. Chairman, the Bush
Administration increased our budget because we had a well-man-
aged program and the deal was we had to leverage it with private

sector dollars, minimum 50 percent. Most of it is a lot more.
We have made good on that investment. And so our companies

have gone to their board of directors and the investment commu-
nity and we have the money. And it has been a consistent biparti-

san support in this Congress to drive U.S. leadership over the long
term in this area.

Mr. ROHRABACHER. Let me ask you a question at this point, if

you don't mind.
Mr. Sklar. Sure, I don't.

Mr. Rohrabacher. What is—^when do you see the end of the con-

gressional contribution to the industry to the effort?

Mr. Sklar. I have a two-part answer to you. One we have or-

chestrated in both the photovoltaic and solar thermal technology a
very discrete set of activities with deliverables. Again, we are one
of the few programs that do that so that you can really see begin-

ning to end. Ajiother year and a half our photovoltaic manufactur-
ing issue is over with. You've helped the major manufacturers.
They will have finished their issue with the labs and if there is a
market, we will automate. So you don't have to fund that part of

the program an5anore.
The utility industries have come in, said five years, you do this

cost share, you don't have to do any more market aggregation, you
know, in terms of the U.S. market with the private sector. So we
have very defined activities. The issue is with any industry, and re-

member you fund far more in conventional energy R&D then you
do my solar R&D.
Mr. Rohrabacher. Yes, I am finding that out.
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Mr. Sklar. The issue is what is the role between government
and the private sector and what kind of long-term involvement do
you have with the national lab capability? And obviously our re-

sponse is always we are a good long-term investment, but I want
to tell you we're really a good short-term investment.
The other part of the industry is solar thermal power where you

concentrate sunlight to create steamed electricity or to drive an en-
gine. The DOE program helped us develop silver-coated polymers.
You replace glass, which breaks, or metal, very expensive. This has
twice the concentration of sunlight. It is obviously a lot less in
weight. Takes bullet holes; out in the Southwest, very important.
Long lasting. This was the first drive to commercialization.
Then in my case study we have Cummins Engines. Cummins En-

gines have developed solar-driven engines. They can use any kind
of heat source to drive the engine. They are the largest producer
of diesel engines worldwide. They want to capture that $1.5 bil-

lion—person, sorry—1.5 billion person market out there without
electricity. And they realize that you cannot do it by relying on im-
porting diesel fuel to the poorest nations on earth. So they have
now cost-shared three to one with DOE getting these engines out
and around the country, intertied to the utility sector, validated for

the hours.
And then our industry is working with the State of Nevada and

Department of Defense to put up 1,000 megawatts that we fi-

nanced on the Nevada test site. The Saudi Arabia of solar in Ne-
vada, flat land, not much competition at a test center for nuclear
weapons. And we will have solar dish engine, solar power tower,
and solar trough technology.
Our industry with eight utilities are validating the first baseload

solar power tower in Barstow, California. Why? Because in areas
where you have high sunlight, you can store 700 degrees Fahr-
enheit in molten salt for seven days, rain or shine, day or night.
First baseload power plant. 50-50 cost share. Once this one's done,
the utility sector says they will order 10 more.

I want to lay with you two thoughts and I'll finish my monologue
here. One, we are in our program on time, on budget, highly lever-

aged. We are a model of how you drive pure R&D into the private
sector. We have worked out when you hand it off and we have

—

and this started during the Bush Administration—we have kept
our side of the deal.

The DOE has asked for the solar program—solar building,

photovoltaics, solar thermal—level funding, essentially. They in-

creased the solar power budget by $1 million. They cut their DOE
request for photovoltaics by $3 million, so they are not asking for

big increases.

But the fact is what we are concerned of is that there is a con-
sistent partnership. And we will make good on these collaboratives
and we will keep the dollars leveraged. And I think you will be able
to see how to use us as a model for some of these other programs
that are bigger and less driven by the end result.
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We would love to invite you and your staff and some of the other
Subcommittee Members to tour some of our factories and installa-
tions to give you a sense of where our industry is and we want to
thank you.

[The prepared statement of Scott Sklar follows:]
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The Solar Energy Industries Association (SEIA)is the national trade

organization of the photovoltaics and solar thermal manufacturers and component

suppliers, composed of more than 550 companies of which 400 companies are

members of SEIA's regional chapters. There is no stereotype for SEIA's member

companies: the large majority is comprised of small entreprenial businesses across

the nation, but the industry also includes Fortune 500 corporate giants such as

Enron Corporation, Amoco, and Cummins Engine Company.

Where are the solar industries today? Succinctly, we are nearing the

threshold of market acceptance domestically and on the brink of a virtual explosion

in international market penetration. Of note:

• At least five automated photovoltaics manufacturing facilities are

planned for construction in the United States over the next several

years. More than 65 percent of US-manufactured technology is

exported to developing countries.

• A solar parabolic trough steam-to-electric facility now provides 385

megawatts of electricity in Southern California and another 1000

Megawatts of solar thermal power is planned for deployment over the

next several years in Nevada's "Solar Enterprise Zone."

• Solar water heating systems are installed on 1.2 million buildings, and

solar pool heating systems are used for heating 100,000 pools,

displacing the equivalent of energy of two nuclear power plants worth

per day.

I want to make it clear to the panel that while the solar energy industries

might have evolved in some form on their own, we would not be where we are
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today were it not for the federal investment. This is also true of other technologies

that contribute so greatly to our national economic health and security, such as

semiconductors, the cellular phone, and aerospace technologies. Indisputably, a

large portion of our economic strength in the United States can be attributed

directly to technology development and commercialization as a result of U.S.

government investment in civilian R&D activities. Because our economy is

fundamentally structured to reward investments that pay off only in the short-term,

investors tend to neglect activities that foster long-term economic security,

it is understandable, therefore, that U.S. industry simply has never, and cannot

now, bear the entire burden of technology development. It is simply too risky. Nor

can or should the government bear the full burden. That is why every key solar

R&D program today is heavily cost-shared, from 50-50 and upwards, by industry

and state and local government. It is a partnership that is working. It is a joint

commitment that ought not be broken without serious consideration of the

consequences. It is, if you will, a contract our industries made with America during

the Bush Administration.

Due to the very real and important need to balance our federal budget, we

are forced to consider proposals that would drastically reduce our federal civilian

R&D expenditures to save the government moriey in the short run. Before we

indiscriminately abandon our commitment to strategic R&D investments, however,

we should be mindful of the probable economic and societal costs of doing so.

Moreover, given the increasingly global nature of our economy, we should take a

look at what our economic competitor nations are up to. Here are several facts to

ponder:

• The U.S. is qsH the world leader in investing in R&D in proportion to the size

of our economy.

• Of the seven industrialized countries, Japan. Germany, and Sweden lead in

commitment to civilian R&D.

• Japan and Germany have engaged in aggressive technology and market
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development of solar energy. The recent buyouts of two substantial solar

companies - a division of Mobil Oil Company and Solec International by

German and Japanese companies, respectively -- is difficult to attribute to

mere coincidence.

• In the area of technology-intensive products, the U.S. barely leads and the

trend, from 1965 till now. of U.S. export as a percentage share of the world

market is on the decline, while the trend for Japan is sharply on the rise.

• The U.S. taxpayer invests less in energy R&D as a proportion of all R&D than

any other industrialized country, even though energy underpins all economic

activity.

• R&D spending for renewable energy from solar, thermal, photovoltaics. solar

building technologies and other renewables. are minuscule relative to other

investments, and has consistently been orders of magnitude lower than R&D
spending for other conventional energy technologies such as fossil fuels and

fusion/fission energy.

In terms we can all relate to, the current federal expenditure in renewable energy is

the cash equivalent of a fast-food order of a large fries and a soft drink. Yet, these

programs produce high returns: the results of R&D in photovoltaics and solar thermal

systems translate into consistent and impressive cost reductions, short term market

competitiveness, increasing exports, and increasing domestic jobs.

To act responsibly, we nnust ask ourselves: in the post Cold-war era, how is

America to compete intemationally on the basis of commercial markets for civilian

products if our R&D dollars are not properly directed?

Against this backdrop of overall federal investment in civilian energy R&D, I

would like to illustrate my arguments using two examples.

Case Study #1 : The Solar Dish/Stirling

.The first example is a 50-50 cost-shared project between the U.S.

~ 3
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Department of Energy and Cummins Engine Company of Indiana, a joint venture to

develop for market entry an elegantly unique electricity generator generically called

the solar dish-engine. As you may know, Cummins Engine Company is the world's

largest manufacturer of diesel engines, and in 1986 Cummins created a subsidiary,

Cummins Power Generation, to develop new products to meet growing markets for

efficient, clean, reliable power generation as an alternative to diesel generators.

The subsidiary now employs 7,000 people in the state of Indiana. After thorough

market research, Cummins Power Generation focused its efforts on the

Dish/Stirling engine.

The Dish/Stirling is a small-scale, solar-natural gas hybrid electric generator

that uses a parabolic mirror to focus sunlight on an internal combustion engine

called the Stirling engine, using natural gas when sunlight is unavailable. The dish-

engine has been under research and development since the late 1 970s in the

United States as well as in other countries, most notably, Germany and Japan.

The first experimental models developed in the early 1 980s by DOE and industrial

partners produced some exciting results, most noteworthy: a record-high energy

conversion efficiency of 29.4 percent which today remains the highest solar-to-

electricity efficiency achieved. Improvements were needed, however, for the

system to reach its full potential, and that is when, in the early 1980s, the U.S.

DOE, through Sandia National Laboratory, began informally working with industry

to develop advanced system components. During 1988 Cummins invested heavily

in a first-generation, proof-of-concept project for its Dish/Stirling. Within a year, it

was operating "on sun" in Abilene, Texas. Its remarkable success prompted

Cummins senior management to approve overwhelmingly the start of a second-

generation Dish/Stirling design. I want to underline the industry commitment to

this effort by noting that overall industry funding for dish-engine development

totalled about $15 million during 1986 through 1990, while over the same period,

the U.S. DOE share was only a third of that, about $5 million.
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In 1991, an historic partnership between Sandia National Laboratory and

industry was fostered through the initiation of industry cost-shared joint ventures, a

nnarriage that took advantage of the laboratories' technical expertise in developing

advanced system components, with industry's "total quality" product development

capabilities to create a cost-effective commercial product. These joint ventures

represented a natural evolution from R&D to product development, building on the

strength of both government labs and industry.

The first joint effort has resulted in the development of a 7.5-kilowatt

Dish/Stirling generator for remote applications such as village power and water

pumping in international markets. The goal of the $17 million effort, with Cummins

and DOE each contributing $8.5 million, is to create a manufacturing prototype

ready for mass production by the end of 1 996, less than two years from now, and

to begin manufacturing a warranted product by 1997. The project is on-time and

on-budget. It is a success-story in the making: based on its internal projections,

Cummins expects to be selling 20,000 units by 2003, creating 4,300 jobs

annually.

Cummins has another partnership with Sandia National Laboratory to develop

a second-generation dish-engine, a larger 25-kilowatt Dish/Stirling system for

electric utility applications, has also been launched. A second Sandia-industry

effort for the 25-kilowatt system includes an industry team comprised of Science

Applications International Corporation based in San Diego, California, Stirling

Thermal Motors in Michigan, and Detroit Diesel. These more recent efforts are

expected to yield commercial product before the year 2005.

Only time will tell if the U.S. wins the race to be first to market, first to reap

the profits to be gained from meeting the high projected world demand for this

clean, efficient, reliable electricity generating system. German, Japanese, and

Australian firms are aggressively developing similar systems, all with the heavy

backing of their home governments.
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Case Study #2: "PV-COMPACT"

For the last four years, the photovoltaics (PV) industry has cost-shared a PV

Manufacturers Initiative (PV-MaT) to overcome technological hurdles to scale up

manufacturing. The National Renewable Energy Laboratory in collaboration with

DOE and US industry issued competitive solicitations which required a minimum

50-50 cost-share. During the past two years, a unique collaborative compised of

the solar industry, state consumer advocates, state utility regulators and electric

utilities. Over 85 electric utilities have pledged up to $368 million in a 3-to-1, five-

year cost-share with the federal government to integrate PV into the utility sector,

thus creating the next generation of US-based PV manufacturing. DOE has just

issued the first installment for this program: $8 million is obligated for utility

deployment, an effort orchestrated by the 85-utility member Utility Photovolatic

Group (UPVG). This program is based on the premise that for any industry to

maintain global dominance, it must have a growing domestic market. The utility

industry, its regulators, and consumer advocates all agree that photovoltaics has a

rightful place in our energy future.

The federal contribution buys down the regulatory risk needed by utilities to receive

approval to integrate new technology on the electric grid.

The international market opportunities are profound: over over one billion

people are without electricity. Currently over 65 percent of US-manufactured

photovoltaic systems are exported. International PV markets are growing at a rate

of 30 percent annually, and PV is already a least-cost alternative to extending the

electricity grid extension. PV is an increasingly attractive option for providing

power for lighting, communications, water pumping, irrigation, refrigeration, and

battery charging.

Concluding Thoughts
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Are we as a nation going to reap the hundreds of thousands of jobs and

hundreds of millions of dollars of profits as reward for our investment, or are we

going to give another technology away while we haphazardly cut spending in the

frenzy to be politically popular in the disguise being fiscally prudent? SEIA strongly

advocates the swift reduction of unleveraged federal spending. We caution the

Congress to pay heed to the old adage: Let's not throw the baby out with the bath

water.

Thank you, Mr. Chairman, for this opportunity to testify on behalf of the

U.S. solar energy industries.

###
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Mr. ROHRABACHER. Before I move on, you were holding up the
sheet again and could you explain how that is used again?
Mr. Sklar. Yes. This is silver-coated—a plastic polymer, silver-

coated. It is drawn tightly over basically a round rim. And in fact

if I can pass this up to you, these are stretched on like almost a
picture frame of metal and those mirrors concentrated on an engine
which turns and generates electricity.

Mr. ROHRABACHER. I see.

Mr. Sklar. So that's what Cummins, Detroit Diesel, and Wes-
tinghouse are working in with members of my industry to drive the
solar-driven engines of the future.

And what is nice is it's not just the export market and utilities

that want to upgrade to electricity at substations and you have air

quality problems midday, you don't want combustion, you have a
solar driven engine by day and then you use natural gas or what-
ever by night. So you have a great domestic flexibility and im-
mense international markets.
And so the issue, one of the drawbacks of technology other than

validating the engines was the concentrators were too expensive.
Glass plastic—you have glass and metal, which was how this in-

dustry started, were just not cost-competitive and you know the
name of the game. So we said that's what you have got to do.

Mr. ROHRABACHER. Now you are talking about this huge market
that we have got overseas. And I guess there is a market here if

we can produce it at competitive prices. But overseas in particular,

these villages and these towns that don't have electric sources, so

what you are talking about here with that material would drive an
engine for producing electricity in that

—

Mr. Sklar. Sure for village electrification.

Mr. ROHRABACHER. —as compared to the solar panel that you
have here.
Mr. Sklar. You will find that the photovoltaic panels would be

used mostly on huts and the solar engines would be like little mini-
village generators so you would hook up 100 to 200 huts ofi" the
dish engines versus each house or each water pump having their

own panel.
Mr. ROHRABACHER. And do the panels produce enough electricity

for one home in that village?

Mr. Sklar. Yes. The ones we are marketing can run a light

—

charge a battery that runs a light, generally usually a small tele-

vision and in some cases even a very small refrigerator. So it really

dramatically changes the lives of people who don't have anj^hing
and that's really, aside from U.S. business making money off of

this, improving quality of life of people is astounding.
Mr. ROHRABACHER. Let me ask you, how much does this cost?

Mr. Sklar. This panel—the whole systems that we are selling

overseas

—

Mr. ROHRABACHER. For a house.
Mr. Sklar. For a hut with a panel and a light and a battery be-

tween $150 and $350. And the mass production potential in coun-
tries like India, South Africa, Brazil—our prime market has been
Mexico where they have 26 million people without electricity. Most
of these countries are looking to do this not because they are altru-

istic, but it really maintains democracy.



919

Mr. ROHRABACHER. Okay. Let me ask you this: On this house,
are you talking about solar panels that would be required to be on
the house or are you talking about things that would be a big area
outside the house?
Mr. Sklar. Well, for the photovoltaic panels, usually it's attached

on the roof, but it can be also be ground mounted. A lot of our tech-

nology is ground mounted.
Mr. ROHRABACHER. I am just tr5dng to understand it.

Mr. Sklar. Sure.
Mr. ROHRABACHER. You have a house with a family in the house.

We will provide the electricity for that light and for that little re-

frigerator and maybe that little TV. Would you need to cover a
large area other than just on top of the house?
Mr. Sklar. No, no, not at all. For the low energy, these are again

very energy efficient lights and appliances. It is maximum two pan-
els, usually just one.

Mr. ROHRABACHER. When you say two panels

—

Mr. Sklar. Four by eight feet. This is a small one, but they are
four by eight feet.

Mr. ROHRABACHER. I got you. I will get to other questions. And
now, Mr. Geller.

Mr. Geller. Thank you, Mr. Chairman. I am with the American
Council for an Energy-Efficient Economy which is an organization

dedicated to advancing energy-efficient technologies policies and
programs. We appreciate the opportunity to appear before you
today.
DOE's Energy Efficiency Programs advance innovative cost-effec-

tive technologies, create jobs, and help U.S. compginies compete in

the global marketplace. DOE is working in partnerships with hun-
dreds of private companies to develop and demonstrate new energy
efficiency measures.
Examples of successful technologies developed through these

partnerships include low-emissivity window coatings which reduce
the heat loss from windows by about one third. Electronic ballasts

which significantly cut electricity use in fluorescent lighting; gas
absorption heat pumps which consume about half as much fuel for

space heating compared to a typical gas fiimace without using en-

vironmentally damaging CFCs or HCFCs as do electric heat
pumps.
These and other successful technologies that DOE helped to de-

velop are saving consumers billions of dollars every year. In its fis-

cal year 1996 budget request, DOE is proposing to continue part-

nerships with the private sector on a wide range of advanced tech-

nologies, processes, and concepts. These partnerships include work-
ing with the big three auto makers on developing a car that is

three times as energy efficient as typical cars made today without
sacrificing size, comfort, safety, or performance.
Another example is, DOE is working with a small high-tech com-

pany based in Rockville, Maryland, to develop this eletrodeless sul-

fur lamp which could be nearly twice as efficient as well as longer
lasting and providing better light quality than the typical fluores-

cent or HID lamps that it would replace.

DOE is also working with the iron and steel industry on highly
innovative direct steel making which could be less energy-inten-
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sive, less costly, less polluting, and have greater capacity than con-

ventional steel mills. And to cite one more example, DOE is work-
ing with the paper and pulp industry on a paper mill of the future

that will save energy, reduce waste, cut pollution emissions, and
improve product quality.

Given the substantial benefits that are possible, it is fair to ask,

won't private companies develop innovative energy efficiency meas-
ures on their own? Why does the Federal Government need to co-

fund R&D? I know you yourself have asked these questions. Unfor-
tunately, private companies are not likely to m^e these longer
term R&D investments on their own for a number of reasons. First,

competitive pressures are forcing companies to cut costs leading to

a focus on near-term incremental improvements rather than on
major longer-term breakthroughs.

Second, there are high upfront costs to R&D, long lead times,

and the risk of failure. Third, there is uncertain competitive advan-
tage from a technological advance given the fact that new develop-

ments are rapidly copied in toda/s information-rich global econ-

omy. And fourth, key industries such as the building industry are

extremely fragmented and lack the technical or financial resources

to undertake substantial R&D on their own.
With the downsizing, merging, and cost-cutting that has occurred

in the private sector in recent years, R&D budgets have been
slashed. Today companies are more interested in cooperating with
the government on R&D as well as in getting assistance from na-

tional labs, participating in CRADAs and so forth.

DOE provides valuable support to the private sector through its

national labs and other means. Over 260 companies recently wrote
to Chairman Livingston expressing their support for DOE's energy
Efficiency and Renewable Energy Programs. I would like to submit
a copy of this letter to you for the hearing record.

Mr. ROHRABACHER. Without objection that will be in the record.

Thank you.
[The information follows:]
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Business Council

1725KSI., N.W.

Suite 509

Washington, D.C. 20006

Jatniaiy 19, 1995

Tlie Honorable Bob Livingston

Cliainnan, Committee on Appropriations

US House of Representatives

Washington, DC 20515

Dear Chairman Livingston:

We, the undersigned businesses and employers, would like to urge your support for energy

efficiency and renewable energy programs at the Department of Energy (DOE). These programs

produce new and improved products that create tens of thousands of domestic jobs, strengthen our

competitiveness in rapidly growing international markets and, through cost-shared partnerships with

the private sector and state and local government, leverage limited federal resources in support of

technology development and deployment.

Today, private industiy is working to eliminate waste, strengthen competitiveness, and ensure that

products and sei-vices are valued by customers. We recognize that the federal government, like any

enterprise, must constantly assess whether its financial investments are valued by the public it

sei-ves. Given the long-tenn economic costs of deficit spending, we support effoits to reduce the

federal budget. We believe the federal government must carefully review all of its programs to

ensure that programs are both consistent with its goals and achieving their desired effect. We
further believe that energy efficiency and renewable energy programs at DOE meet the test.

DOE's energy efficiency and renewable energy programs have demonstrated that public/private

efforts to develop and deploy new energy technologies produce tremendous public benefits. For

example, DOE funding helped develop electronic ballasts that improve lighting efficiency by 25-30

percent, reducing energy use and creating a new job-producing technology. New low-emissivity

window coatings developed imder a DOE research initiative today account for approximately 30

percent of the new residential window market. DOE's cost-shared investment in high efficiency,

non-polluting fuel cells has brought this technology to near commercial status.

DOE is working with private industiy to foster an emerging domestic renewable energy industiy that

has seen its energy production costs reduced by 80 percent over the past decade. Today, industries

such as biomass and biofuels, geotheiTnal, hydro, photovoltaics, solar themial, and wind are on the

verge of realizing further production cost reductions that could position them to gain a significant

share of what promises to be a vast global market for ienewable energy technologies. Through the

National Wind Technology Center and through public/private partnerships like the PV-MaT
(Photovoltaics Manufacturing Technology) initiative, DOE and the renewable industiy are
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developing the next generation of advanced wind and solar technologies that will achieve even

higher peifomiance characteristics and lower energy costs.

DOE also has worked cooperatively with the insulation industiy to provide a new generation of

energy efficient rigid polyiso insulation and is cunently working with the fiber glass, rock and slag

wool industiy in developing guidelines for industrial insulation — creating jobs, saving energy costs,

and improving industrial energy efficiency. DOE plays a critical role in developing new world

markets for US efficiency and renewables products and sei-vices, thereby increasing US exports and

jobs. DOE programs to increase market penetration of high efficiency electric motors are making

US manufacturers more competitive.

Additionally, DOE plays a critical role in reducing the federal govemment's own energy bill.

Investments in energy efficient products and sei-vices save the federal government millions of

dollars annually. Many more cost-effective efficiency improvements could be made to save scarce

taxpayer dollars once the federal goveinment adopts financing and procurement mechanisms widely

used in the private sector to help pay for such upgrades. Using such mechanisms, we believe that

the federal government could save over $1 billion annually if it were to aggressively implement

existing energy efficiency technologies.

Investing in energy efficiency, renewable energy and natural gas is a win-win-win proposition. It

saves money, creates new markets, and jobs. A recent opinion poll conducted in December 1994 by

Dr. Vincent J. Breglio shows that the public ovei-whelmingly supports funding for energy efficiency

and renewable energy programs. Natural gas research, an important component of DOE's energy

efficiency program, also received strong public support.

In sunuuaiy, we believe that DOE's energy efficiency and renewable energy programs are worthy of

continued strong support. These programs support key industries that create jobs, contribute to

economic growth, and are strongly favored by the public. We recognize that all federal programs,

including these, must be evaluated in tenns of their effectiveness and their public benefit. We are

confident that these programs, if subjected to such an assessment, will pass the test. If you iiave

any questions, please contact John Hemphill of the Business Council at (202) 785-0507.

Sincerely,

The following 269 companies:

Advanced Wind Tiubines (WA) Aspen Solar Systems (CO)

Ag Environmental Products, Inc. (KS) Atlantic Orient Corp. (VT)

AgP, Inc. (NE) Automatic Controls, Inc. (MD)

Altecii Energy Bergey Windpower (OK)

Alternative Energy Supply Co., Inc. (OR) BrightStar Technologies, Inc. (TX)

American SunCo Brimm Energy, Inc. (ID)

Auanda Power Technologies, Inc. (CA) Broin Enterprises, Inc. (SD)

ARK Energy, Inc. (CA) Brooklyn Union (NY)

ARKENOL, Inc. (CA) Certain-Teed
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Celotex

Chief Ethanol Fuels, Inc. (NE)

Columbia Gas

Community Builders (WI)

The Consei-ve Group (PA)

Delta-T Corporation (VA)

Domestic Technology International (CO)

Earth General, Inc. (NY)

The ECO-Store, Inc. (FL)

ENCON Srstems

Engelhard (NJ)

Energy Conversion Devices (MI)

Energy Outfitters (OR)

Energy Rated Homes of Vennont (VT)

Eneilron Consultants (CA)

Enron Coip.

Environmental Sei-vices, Inc. (VA)

ESE Alcohol, Inc. (KS)

EVproducts (AZ)

FEV Engine Technology, Inc. (MD)

Franklin Elevator Co. (IL)

Friendly Fire, Inc. (CO)

GHK Company

Green Motoiworks (CA)

Green Mountain Pov^er (VT)

Heartland Grain Fuels, LP (SD)

High Plains Coiporation (KS)

Honeywell

Hntton Communications (GA)

ICC Technologies (PA)

Innovative Energy, Inc. (IN)

Innovative Insulation, Inc. (TX)

Integral Energy Systems

International Fuel Cells (CT)

Jackson Union Port Distiict (IL)

Johnson Controls, Inc.

Jnlander Energy (CO)

Kenetech Windpower

Kiewit Fuels, Inc. (NE)

Knauf Fiber Glass

Kramer Junction Company

KTA Sei-vices, Inc. (CA)

Kyocera America, Inc.

Lake Michigan Wind & Sun, Ltd. (WI)

Lamar Lighting Co., Inc. (NY)

L&R Research (IL)

3M (MN)

Magma Power

Masada Resource Group (AL)

Mastei-work Builders (NC)

Memphremagag Heat Exchanges (VT)

Minildra Energy, Inc. (lA)

Morse Associates, Inc.

Natural Environments, Inc. (AR)

N(!W York Power Authority (NY)

North Coast SolarResources (CA)

NRG Baniers

Ovonic Batten Co. (MI)

Pawling Corpoiation (NY)

Peak Power (CA)

Photron, Inc.

Proven Alternatives (CA)

R. Lynette & Associates (CA)

Rainshadow Solar (WA)

Ralph Katzen Associates International (OH)

Real Goods Trading Corporation (CA)

Reeve Agri-Energy (KS)

Renewable Energy Consultants, Inc.

Resoince Trading Corporation (OK)

Richard Shaipe Associates (CT)

Rising Sun Enterprises, Inc.

Ryncor (LA)

Sacramento Municipal Utility District (CA)

Saint-Gobain Corporation

Science Applications International Corporation

Scientific Component Systems (CA)

Shooshanian Engineering

Sieben Energy Associates (IL)

Siena Financial Group (NC)

SKS, Inc. (MD)

SolarAttic, Inc. (MN)

SOLARJACK (AZ)

Solar Depot, Inc. (CA)

Solar Design Associates, Inc.

Solar Development, Inc. (FL)

Solar Energy Coiporation (NJ)

Solar Kinetics, Inc. (TX)

Solar Resources, Inc. (MA)

Solar SuiTivor Shop (KS)

Son Energy (CA)

88-393 95-30



924

South Mountain Company, Inc. (MA)

Southem Califomia Gas Company (CA)

Sowelu Group (NC)

Speciality Concepts, Inc. (CA)

Spire Coiporation (MA)

SunEarth, Inc.

SimPower Coiporation (CA)

Sun Utility Network, Inc. (CA)

Sun Wize Energy Systems, Inc.

Susan Maxman Architects (PA)

SYCOM Enteiprises

Themial Energy Systems, Inc. (PA)

Companies added as of February 21. 1995:

ABD Lighting Management (NY)

AC Batteiy Coip.

Advanced Energy Systems (NM)

Advanced Photovoltaic Systems, Inc. (NJ)

Aerovironment, Inc. (CA)

Agiilectiic Power Paitnei-s (LA)

Aha Resource Management Sei-vices (MA)

Altas Coiporation (CA)

Ameiican Flywheel Systems

Arneiican Lighting Technologies (CA)

Amoco/Enron Coiporation (MD)

Applied Energy Group, Inc. (VA)

Architectural Energy Coiporation (CO)

ASE Anieiicas (MA)

Autoflex, Inc. (VA)

Badger USA (WI)

BCS Incoipoiated (MD)

Blue Mountain Energy (OR)

Bio-Energy Systems, Inc. (NY)

Bioiefining Intemational (LA)

Bowgen Fuel Systems (MO)

Brownlee Lighting (FL)

Bnideily Engineering Associates, Inc. (FL)

Building Automation and Control (MN)

Burham Insidation, Inc. (WA)

Bums - Milwaukee (WI)

Calmac Manufacturing Coip. (NJ)

Canier Coip. (NY)

Comdyne I, Incoipoiated (OH)

Consolidated Water Power Company (WI)

CP Industmes (PA)

TIPCO (NC)

Touchstone Technologies

Trace Engineering (WA)

Twin Rivers Technologies, Inc. (MA)

United Solar Systems Coiporation (MI)

Utility Power Group

Veimont Energy Investment Coiporation (VT)

The WattStopper (TX)

Western Energy Resources, Inc. (CA)

Wood Industries Company (CA)

Wyoming Ethanol, LLC (WY)

Zond Svtems

Davis Energy Group, Inc. (CA)

Douglas Emmett Realty Advisors (CA)

Duo-Guard Industries, Inc. (MI)

Dynamic Energy Products, Inc. (IL)

E-Mon Coiporation (PA)

Earth Star Energy Systems (ME)

Earth Tones

EcoElectric Coiporation (AZ)

Eco Expo

Eco Systems, Inc. (CA)

Edison Price Lighting (NY)

ELBA International, Inc. (CA)

Electrac, Inc. (CA)

Electric Power Technology, Inc. (GA)

Electrifying Times (OR)

Endless Energy Coiporation (ME)

Energy Controls and Concepts (CA)

The Energy Consei-vatoiy (MN)

Energy Partiiei-s (FL)

Enertron Technologies (CA)

Environmental Energy Group (TX)

Environmental Services, Inc.

ERS Distributor, Inc. (SC)

Essex Ciyogenics of Missouri, Inc. (MS)

Evergreen EnergyScapes (MN)

Exeltech (TX)

Exitronix Division of Banon Mfg. (IL)

Financial Energy Management, Inc. (CO)

FuelMaker Corporation (GA)

Future Technology Systems, Inc. (GA)

GassWagen, Inc. (PA)
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Hager Indiistiies (OH)

Heliocol (FL)

HCI Publications

Holzer Energy Management Company (MD)

Homestead Enteiprises (CA)

Horizon Energy Systems (AZ)

Hurricane Compressors (IN)

Hydro-Temp Coip. (AR)

lEC Systems, Inc. (GA)

ITD Metallized Products (FL)

IMPCO Technologies (MD)

Imperial Lighting Maintenance Co. (IL)

Indepent Energ>', Inc. (CA)

Independent Hydro Developers

International Energy Conseration Systems,

Inc. (GA)

Intersea, Inc. (VA)

Jacobs Wyper Architects (PA)

Kaplan Engineering (OR)

Kleenair Systems, Inc. (WV)

Laisen Engineers (NY)

Lighting Systems Too! (PA)

Lightstat, inc. (CT)

Lumax Industries, Inc. (PA)

MendoMotive Electric Vehicles (CA)

Metropane (OH)

Milton Smith and Son Electric Co. (MO)

Momper Insulation (IN)

MomingSun Press

MYTECH Coiporation (TX)

NESC Williams, Inc. (OH)

New England Electric System (MA)

Northern Indiana Public Service Co. (IN)

NRG Systems (VT)

Omnion Power Engineering Coiporation (WI)

PanAero Coiporation (CO)

Parker Hannifin Coiporation (OH)

Pathway Lighting (CT)

Philips Lighting Co. (NJ)

Photocom

Portland Energy Consei-vation. Inc. (OR)

Proctor Engineering Group (CA)

PWG, Inc. (NY)

Reflect-A-Light, Inc. (FL)

Renewable Energy Sei-vices, Inc. (HI)

The Robert Group (NJ)

Rnmsey Electric Coiporation (PA)

Schofield Solar Energy Company (CA)

Senercom, Inc. (FL)

Seventh Generation

Silverlight Coip. (IL)

Simplex Prod. Group (MI)

Solar Cells (OH)

Solar Central (OH)

Solar Connections (CA)

Solar Electrical Systems (CA)

Solar Outdoor Lighting, Inc. (FL)

Soule (GA)

Southeastern Photovoltaic (AZ)

Southwest Photovoltaic Systems, Inc. (TX)

Stirling Technologv Company (WA)

Teletiol Systems, Inc. (NH)

Thermomax (MD)

Thomason & Associates (NV)

TRACO (PA)

Triple F, Inc. (lA)

TSE, Inc. (NH)

Unique Mobility, Inc. (CO)

VIRON Energy Services (MO)

Visioiiwall Technologies, Inc. (MA)

Visonic, Ltd. (CT)

Water Funiace International, Inc. (MS)

The Wheatstone Energy- Group, Inc. (GA)

Wisconsin River Powtn- Company (WI)

Wisharq Light Company, Inc. (WI)

XYMAX 2001, Inc. (KS)

The Honorable John Myers

The Honorable Ralph Regula

Members of the House Committee on Appropriations
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Mr. Geller. Thank you. The government still has an essential
role to play in promoting energy efficiency in spite of today's low
energy costs and the substantial progress that has been made in
improving energy efficiency during the past 20 years.
There remains huge potential for further cost-effective energy ef-

ficiency improvements in all sectors of the economy. Spending Fed-
eral dollars on energy efficiency R&D is a good investment for the
government. Federal expenditures are paid back when companies
cut their energy bills and sell energy efficiency measures, thereby
increasing their income, their profits, and their income tax pay-
ments.
To give you one example, there has been about 50 million elec-

tronic ballasts sold through 1993 which generated additional reve-
nues of about $500 million for the manufacturers of these products.
The additional profits are approximately 40 to $50 million and as-

suming these companies are paying income tax at the average cor-

porate tax rate, the tax collection for the Federal Government is

about $15 million. For comparison, the Federal Government in-

vested about $3 million to help develop this technology. It occurred
about 15 years ago and the Federal Government worked for a few
years and then got out and now the private sector is selling these
products in large quantity.
DOE's most successful energy efficiency efforts such as the elec-

tronic ballast and low-emissivity windows projects include a com-
bination of R&D, demonstration, and field testing, co-funding for

product refinement, providing objective product ratings and other
information and consumer education, all leveraged with contribu-

tions from the private sector.

A new report has recently been issued by Lawrence Berkeley
Laboratory detailing some of these partnerships, these comprehen-
sive partnerships they've conducted over the years, titled "From the
Lab to the Marketplace, Making America's Buildings More Energy
Efficient". And I would also like to submit that to you.
Mr. ROHRABACHER. Yes. Without objection. Thank you.
[The information follows:]
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From the Lab to the Marketplace
Making America's Buildings More Energy Efficient

Prepared by
Lawrence Berkeley Laboratory

University of California

Berkeley, California 94720

January 1995
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SUMMARY

Since the mid 1970s, DOE has invested some $70 million in research and devel-

opment at Lawrence Berkeley Laboratory (LBL) for energy-efficiency studies of

advanced building technologies. That investment has helped spawn a $2.4-billion

U.S. market for key products—energy-efficient lighting and advanced window

coatings—and efficiency standards for residential equipment and computerized

tools for more efficient building design. By 1993 DOE's initial investment had

reduced consumers' energy bills by an estimated $5 billion ($1.3 billion in 1993

alone). By 2015 we estimate that the products of that investment will save

consumers $16 billion annually.

But LBL research partnerships address a host of other building technology issues

as well—building technology issues whose economic benefits are less easy to

quantify but whose overall worth is equally important. We analyze public policy

issues such as the role of efficiency options as a mitigation strategy for global

climate change. We develop planning and demand-management methodologies

for electric and gas utilities. We identify technologies and analytical methods for

improving human comfort and the quality of indoor air. We contribute to the

information superhighway. We focus on the special problems and opportunities

presented by energy use in the public sector. And we do all these things at the

local, nationetl, and international levels.

At LBL, we are part of the multi-laboratory, interdisciplinary approach to building

technology research supported by DOE's Office of Energy Efficiency and Renew-

able Energy. We also participate in buildings-related research supported by

DOE's Office of Health and Environmental Research, other federal agencies, and

industry. This document describes LBL's role within this wider effort.
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From the Lab to the Marketplace

BRINGING NEW TECHNOLOGIES TO MARKET

As part of the DOE national laboratory system, Lawrence Berkeley Laboratory has acted as a catalyst in

the energy-efficiency marketplace for two decades, providing an extraordinary rate of return on the

federal research investment. From the outset, our approach was not one of belt-tightening, but rather a

coordinated technological and deployment-oriented strategy for doing more with less energy and, at the same
time, saving money. Partnerships with industry, utilities, government agencies, universities, and others are an

integral part of that strategy. LBL's accomplishments in the building sector provide an example of how the

national laboratories can serve the nation today and into the next century.

With a $500 billion per year national energy bill and more than half of our oil supplied by foreign sources, U.S.

energy use has become a matter of strategic importance. There is little disagreement that wise management of our

energy consumption is a national priority, and we are making substantial progress toward that goal. Thanks in part

to new technologies and policies focusing on the efficient use of energy, leveraged by research and development

(R&D) at the DOE national labs, the national energy bill is about $100 billion lower today than it would other-

wise have been.

Programs addressing energy and the environment promise relief for some of the most pressing issues of our time:

the rising national energy bill, industrial competitiveness, international security, urban and indoor air pollution.

Components of the $500-Billion U.S. Annual Energy Bill

Detail of U.S. Buildings Energy Costs (1994)

/o^^ti^-c</ y' <^^

and the specter of global climate change. At the same time, it is recognized that energy-saving objectives must be

coupled with goals of enhanced comfort, quality, productivity, and safety in the built environment.

LBL's interdisciplinary research programs are positioned to guide new technologies from the lab to the market-

place. Resezu-ch and development plays an important leveraging role in the marketplace by accelerating the

commercialization and consumer acceptance of new technologies, while ensuring the quality of the indoor

environment. This work is rooted in collaborations with equipment manufacturers, building professionals, utili-

ties, and other national laboratories active in the energy sector. New technologies nurtured at LBL with multimil-

lion-dollar research programs are yielding multifciWion-doUar savings nationally as they successfully capture

market share.
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Lawrence Berkeley Laboratory

Four Highlights

In the following pages, we present four case studies along with a discussion of future

directions in each area:

The electronic ballast, a technology that improves the efficiency of fluorescent

lighting systems by up to 30% and enhances their quality and flexibility. The

current market share of electronic ballasts is 23% of all bedlasts sold. Other LBL
efficient lighting breakthroughs are also entering the marketplace.

Advanced energy-efficient window coating—largely invisible to the human

eye—^that offer a one-third efficiency advantage over ordinary double-glazed

windows by selectively blocking unwanted heat gain or loss. The current market

share is 36% of all windows sold.

Residential equipment and appliance standards development, in which LBL
provides the technical and economic analyses used by the government to set

mandatory efficiency levels for major household appliances and heating and

cooling equipment. The current market share is virtually all appliances, air-

conditioners, and furnaces sold.

DOE-2, a powerful computer-based design tool for reducing energy use in

buildings. Thanks to this computer software, building designers can now

evaluate the energy implications of complex design alternatives. DOE-2 is

currently used in the design of about 5% of all commercial buildings by floor-

space. Users report that DOE-2 enables them to routinely identify an extra 20%

energy-savings opportunity.

Each of the preceding four examples documents a different path to energy savings

—

with, in each case, a different role for LBL in developing these savings. The benefits

are real and have been documented here using the best available information. This

report assembles the best available data and provides the framework for understanding

how DOE's investment ultimately serves the U.S. consumer.

Afwual U.S. Buildings Energy CoaU Taigatad by LBL Itosaareh

Note: "Buildings " includes windows, equipment,

lighting, and all other erui uses.
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ACCELERATING THE MARKET FOR EFFICIENT LIGHTING

$38 Billion
Lighting costs U.S. businesses and consumers nearly $40 billion each year. The strategic

use of research dollars can trim billionsfrom this annual bill LBL's early work on the

electronic ballast illustrates the potentialpayofffrom lighting research and working with

industry. Virtually unknown in the mid 1970s when the $3-miUion LBL research effort

began, the electronic ballast today has captured a nearly 25% market share, with annual

U.S. sales ofabout 24 million units ($200 million retail value). It has already saved $400

million in consumer energy bills. Set savings will grow to $13 billion by the year 2015.

In current research efforts, LBL has transferred new lightfixture design strategies to all

major U.S. manufacturers and isfostering the development and commercialization ofthe

world's most efficient white light sources. Other work on the effect of various types of

light sources on humans may revolutionize the way efficiency and lighting are measured

and thereby improve productivity in the workplace.

The Electronic Ballast—An E^rly Success

Fluorescent lights require ballasts, which help start and then control the current flowing through the lamp. An
annoying flicker, hum, and energy loss are infamous hallmarks of the magnetic ballast, the industry standard for

decades. More than a decade ago, LBL played a catalytic role in developing the high-frequency electronic ballast

and in encouraging its market growth. Electronic ballasts not only eliminate flicker and hum, they also save

energy by reducing electrical losses in both the ballast and the lamps. Electronic ballasts can also be designed for

dimming, and can be made smaller and lighter than standard ballasts.

When our research on the electronic ballast was just beginning in the late 1970s, LBL contracted with three small

companies to produce commercial models of high-frequency electronic ballasts for conventional fluorescent

lamps. (At that time, no electronic ballasts were commercially available—even though the high-frequency opera-

tion of fluorescent lamps was known to improve energy efficiency.) The intent of this early effort was to accelerate

the availability of electronic balljists by demonstrating the energy efficiency and reliability of these new, energy-

saving products in typical building environments. After the ballasts were tested by LBL to assure compliance with

specifications, they were installed at a demon-

stration site in a utility office (PG&E) in San

Francisco. The results of these early demonstra-

tions were widely publicized at technical and

trade conferences and showed that electronic

ballasts could operate satisfactorily in a typical

building environment and reduce lighting energy

use by up to 30%.

As a result of research efforts and continued

qusility improvements, the electronic ballast has

developed from a laboratory curiosity to a

proven and successful energy-efficient lighting

technology. By 1993 electronic ballasts repre-

sented 23% of total ballast sales, and the elec-

tronic ballast is now an accepted mainstream

product. They will likely replace magnetic

ballasts in more than 75% of applications by

2015 as a consequence of utility and other

incentive programs, and federal programs and

standards.

60 Hz

power to lamps

Standard Magnetic Ballast

Two tamps plus ballast

consume -90 watts

Two lamps plus ballast

consume -60 watts

Electronic Ballast
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The federal investment in electronic ballast R&D is about $3 million, leveraging a cumulative energy savings

attributable to electronic ballasts from 1988 to 1993 of $400 million. Based on energy savings "in the pipeline,"

i.e., for technologies installed as of 1993, businesses and consumers will ultimately save $700 million (net of their

extra capital investment), which will grow to $1 3 billion for technologies installed through the year 2015. In

2015, environmental emissions of approximately 73 million tons of CO2, 157,000 tons of SO2, and 144,000 tons

of NOx will be avoided through the use of electronic ballasts.

Beyond Ballasts

Current research focuses on LBL-industry collaborations to improve other lighting systems through advanced

lamps, luminaires, controls, and daylighting strategies. One major area of emphasis is the search for near-term

improvements to the traditional incandescent lamp. Although inceindescent lamps are the most inefficient light

source currently available, nearly two billion such lamps are manufactured annually in the U.S. LBL is working

to optimize the performance of one alternative—compact fluorescent lamps (CFLs), which are four times as

efficient as today's incandescent light sources. Lamp manufacturers have shown keen interest in the LBL design

concepts. Osram, one of the world's largest lighting manufacturers, included the LBL work in its widely used

Compact Fluorescent Handbook.

In 1989, lighting researchers began work with major manufacturers of compact fluorescent lamp fixtures. Early

on, LBL researchers specifically targeted the recessed "can" fixture industry, which has annual sales of about 20

million units in the U.S. and has the fastest sales growth of any type of fixture. LBL pioneered a series of opti-

mized low-cost fixture improvements that use conductive cooling or convective venting designs to eliminate

excess heal buildup, thereby allowing up to 25% greater light output. Manufacturers such as Cooper Lighting,

Delray, Edison Price, Indy Lighting, Kurt Versen, Lightolier, Lithonia, Microflect, Mitor, Prescolite, Reggiani,

Staff, and Zumtobel have already incorporated LBL's efficiency-enhancing strategies into their product lines.

Manufacturers see these improvements as enhancing their position in markets where many consumers are dissat-

isfied with the amount of light produced by conventional compact fluorescent fixtures. From the standpoint of

national energy use, these improvements widen the market niche for CFLs and appreciably increase potential

savings.

Standard fixture without venting Vented fixture witli tilted lamp compartment

Allowing for passive ventilation and tilting lamp to keep excess mercury away

from hot lamp electronics increase fixture light output by about 20%.
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In another effort, LBL researchers are working with Fusion Lighting to create a novel light source that is 50%

more efficient (-130 lumens/watt) than the best-available fluorescent systems and yet provides a far superior

spectrum, similar to that of true

sunlight. The so-called "sulfur lamp"

contains no environmentally trouble-

some mercury, offers an extremely

long service life, and has "tunable"

color properties. It is dimmable and

delivers efficiency unmatched by any

currently available white light source.

LBL expertise in coupling radio-

frequency power to electrodeless

lamps has enabled Fusion Lighting to

downsize a pre-existing product that

was unlikely to ever reach the com-

mercial marketplace. The large origi-

nal lamp produces as much light eis

175 full-sized fluorescent lamps and

requires a microwave power supply

and its own miniature air conditioner.

Two new versions are downsized to the

size of a coin and require no active

cooling. One generates as much light

as fifty fluorescent tubes, the other as

much as two tubes. However, several

technical and economic challenges must be overcome before the sulfur lamp will be commercially viable. Such

intense light sources require a fundiunental rethinking of the light fixture, which has spurred a program of R&D
on "light guides"—long reflective tubes that can conduct and distribute this bright light over a large indoor area.

Integrating these guides with architectural daylighting offers the prospect of buildings lit by daylight deep in their

interiors. LBL helped demonstrate sulfur lamp and light guide systems at DOE's headquarters and at the Air and

Space Museum, both in Washington, DC.

LBL researcher examines prototype sulfur lamp.

The Future

Complementing LBL efforts in technology development are research activities investigating lighting design and

applications, and the human response to lighting. Interdisciplinary research performed in collaboration with

medical experts has demonstrated that the fundamental measure of light—the "lumen"—is a poor measure of how

people actually perceive light. This research suggests that by "tuning" the spectrum of light sources to optimize

the responses of rods and cones in the eye, we will be able to see better and with less energy needed for illumina-

tion.

"Market transformation" is another development frontier. LBL researchers are providing technical support to

groups that design innovative deployment strategies for efficient lighting. LBL has assisted DOE in developing

national standards aimed at improving lighting efficiency and is supporting DOE and U.S. Environmental Protec-

tion Agency (EPA) efforts in designing a broad strategy to improve the market penetration of efficient residential

lighting technologies.
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LBL researcher adjusts a centralized light guide system consisting ofa

250-watt metal halide lamp, a high-efficiency beam splitter, andfour

hollow light guides. This results in a lighting load ofonly 60 watts per

work station with light levels even higher than those provided by typical

fluorescent systems-and superior light quality. Eventually, sulfur lamps

will be used with this system.
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SEEING WINDOWS THROUGH

Energy lost through residential and commercial windows costs U.S. consumers about $25
S25 Billion billion a year, a loss comparable to the value ofthe oil delivered by the Alaska pipeline.

fLBL pioneered the commercialization of "low-emissivity" windows and labeling systems,

which reduce the energy lost through normal, double-glazed windows by 35%. Thanks to

LBL's close collaboration with window manufacturers, and a DOE investment of$3 mil-

lion, the market sharefor these advanced windows has reached about 35% (with an annual

market value of$630 million). Cumulative U.S. energy savings to datefrom these windows

is $760 million and will reach $17 billion—net ofadded up-front costs—by 2015.

In 1 976, in response to the energy crisis, DOE began a program at LBL to examine the

potential of new, more efficient window technologies. In 1993, after almost 20 years of an R&D partnership with

industry, that effort has resulted in sizable energy savings to U.S. building operators, and the development of a

new line of energy-efficient window products that are generating sales and profit opportunities for window

manufacturers.

Our initial goal was to develop a clear understanding of the heat transfer mechanisms in windows and identify the

technical opportunities for reducing those gains and losses. In cold climates, low-emissivity coatings allow

sunlight to enter while reflecting back to the interior the long-wave infrared radiation that accounts for more than

half the heat loss. Although the principle of how these coatings work was then understood, no U.S. manufacturer

had yet developed a commercial product. At the time, there was no market demand (the benefits were unclear to

purchasers), and it appeared impossible to produce coatings of high quality at low cost.

LBL awarded subcontracts to several firms to develop prototype coatings and new, low-cost, thin-film deposition

processes. The performance of the coatings was tested at LBL and new computer models were developed to

determine the best use of the coatings in the overall window system.

Encouraged by these efforts, by 1980 several large manufacturers were actively involved in low-emissivity

window development, making major investments in manufacturing systems for new coatings. Initial product

introductions in 1981-82 by a few innovative firms stimulated major manufacturers to offer products of their own.

Second-generation products emerged that had greater durability and suitability for a wider range of climates. They

were tested at LBL to demonstrate their market potential. By the mid 1980s, virtually every window manufacturer

was offering low emissivity (low-e) windows. By 1987, low-e windows claimed 17% of window sales (180

million square feet per year).

Laboratory analyses at LBL showed that the next step to improve window energy efficiency for cold climates was

to eliminate the air inside the double-paned insulating unit, replacing it with low-conductivity gas (such as argon).

LBL simulation tools, as well as laboratory and field test data, helped convince manufacturers to incorporate this

technique into their product and to inform purchasers that this was a reliable, cost-effective product. Double

glazings with both low-e coatings and gas fills lose only 50% of the heat lost by conventional double glazing.

Although substantial efficiency improvements had been achieved, leading manufacturers were interested in

pushing the technology further. Analysis suggested that windows with specific thermal and solar gain properties

would perform so well that they would have a lower winter heating load than tfie best insulated walls. LBL staff

developed a new "superwindow" concept for a multiple glazed window using two low-e coatings and a new

krypton gas fill. LBL teamed with five manufacturers and suppliers (Andersen, Cardinal IG, Owens-Coming

Fiberglas, Pella, and Southwall Technologies) and the Bonneville Power Adnunistration to convert this window

concept into commercial prototypes. Within two years, one participating manufacturer introduced the first com-

mercial "superwindow" to the market.

10
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Spectrally selective glazings are a recent variant on low-e

coatings. Designed for hot climates, they work by selectively

filtering out solar heat gain while minimizing the loss of visible

light transmission. This advance means potential additional

savings in the Sunbelt states and in commercial buildings where

cooling loads should be reduced without loss of useful daylight-

ing. In some cases, downsizing the cooling systems (made

possible by reduced cooling loads) can offset the added cost of

the more efficient windows.

Energy and Environmental Benefits

In 1990, the low-e market share rose to about 25%, and in 1993,

it reached 36%, The widespread availability of ratings and

labels—a development in which LBL plays a lead technical

role—should help further accelerate market penetration of more

efficient windows.

The cumulative eneigy savings attributable to advanced window

coatings installed as of 1993 was $760 million. Based on eneigy

savings "in the pipeline," i.e., for low-e-coated windows in-

stalled as of 1993, businesses and consumers will ultimately

save $400 million {net of their extra capital investment), which

will grow to $17 billion for technologies installed through the

year 2015. These enormous savings were leveraged by a cumulative DOE investment through the early 1980s of

just $3 million. The environment will also benefit from the use of advanced window coatings: In 2015, energy

savings from advanced windows will allow us to avoid the emission of 71 miUion tons of CO2, 157,000 tons of

SO2, and 142,000 tons of NOj.

"Superwindow " concept, based on multiple

glazing, low-emissivity coatings, and gas fills.

The Future

Advanced coating technology will lead to "smart windows" by the year 2000. A smart window uses a dynamic

coating whose optical properties change from clear to reflective in response to a small electrical current. In

partnership with industry, LBL scientists have developed promising prototypes with good performance. In homes,

these windows will combine energy efficiency (by reducing solar heat gain and winter-time heat losses) with

better comfort and privacy. In the office of the future, smart windows will control solar loads while admitting

daylight, allowing electric lights to be dimmed with electronic ballasts.

Toward this end, ion-beam technology

developed in LBL's Accelerator and

Fusion Research Division is being redi-

rected by LBL's Windows Group to

improve energy-efficient window coat-

ings. These ion-assisted processes result

in coatings with superior optical proper-

ties, longer lifetime, and lower cost. These

devices were previously used as sources

of particles in accelerators and more

recently for some semiconductor piDcess-

ing steps like ion implantation of dopants.

Spectrally selective glazing transmits high levels of

visible light while reflecting invisible solar heat.

Sun

11
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Labels to Make Windows Clearer

Purchasers of windows are confronted with many difficult decisions. New window features and technolo-

gy add value, but builders and building owners have little interest in confusing technical details—they

simply want to know how the products compare in total performance. In 1989, LBL began working with

the window industry, utilities, and state agencies to create a new organization, the National Fenestration

Rating Council (NFRC). The goal of the Council is to develop labels for windows that accurately and

simply rate their overall performance. LBL has taken the lead in working to develop cost-effective accu-

rate technical procedures for the NFRC, which uses LBL's WINDOW program as the primary rating tool.

In 1993 California became the first state to require that all windows sold have an NFRC label.

The WINDOW 4.0 software and manual were published

on a CD-ROM discfor initial distribution to 15,000

building industry professionals attending the A/E/C

Systems Show. The WINDOW software is the basis of

NFRC labels shown below.

YiitYC National Fenestration

—j.^^ Rating Council

AAA Window Company

AA 5'x3- 0.40 Model f 1500 Horizontal SQdw
0-5' Air Spea. Lowr^ 0.2

12
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SETTING THE STANDARD FOR ENERGY EFFICIENCY

Residential consumers spend $110 billion each year on energyfor appliances and heating

and cooling equipment. At LBL, our energy policy work includes developing and analyz-

ing appliance standards, many of which have become law. These standards have already

saved U.S. consumers $1.9 billion and will result in a $58 billion savings, net of extra up-

front costs, by the year 2015. The cumulative federal investment has been $50 million—
just one one-thousandth of the benefits realized by consumers. Extending these standards

to commercial-sector products can pay even higher dividends.

The DOE national laboratories have supported pubUc policy efforts by serving as a key

resource for legislators seeking definitive, independent data and technology assessments. As

part of this effort, LBL has become the national center for appliance standards analyses.

New generations of appliances have been spawned by these efforts. In addition to saving

energy for consumers and the nation, these standards help make U.S. manufacturers more

competitive in the globeil marketplace.

LBL's program provides the technical, economic, and manufacturer-impact analyses on

which DOE bases mandatory standards that now apply to all major U.S. appliances: air

conditioners, clothes washers and dryers, freezers, furnaces, heat pumps, refrigerators,

televisions, and water heaters. In addition to technology research, LBL has provided DOE
with pivotal support for understanding how the market functions and how certain market

barriers to energy efficiency warrant legislative measures such as standards and labeling.

Representatives from many countries come to LBL for guidance on developing their own

appliance standards.

LBL monitors emerging technologies, identifying those developments that enable commercially viable improve-

ments in appliance efficiency. For inclusion in proposed standards, new technologies must reduce the total life-

cycle cost of buying and operating an appliance, while maintaining or increasing the level of service provided.

Energy and Environmental Benefits

DOE has invested about $50 million in standards. This sum includes development of test procedures, technical

analyses, the administrative costs of public hearings, publication of laws and supporting documents, and program

management.

Current appliance standards have already saved consumers $1.9 billion in energy costs and will ultimately save

them $58 billion (the lifetime savings of units installed between 1990 and 2015, net of the extra investment costs).

Coincidentally, U.S. consumers will avoid having to pay for the construction of eighty 250-megawatt electric

power plants. These standards yield a benefit-to-cost ratio of almost 2.5 for consumers—energy savings are 2.5

times greater than the up-front cost premium paid for the appliance.

Appliance standards yield sizable environmental benefits as well. In 2015, these standards will enable us to avoid

emissions amounting to 53 million tons of CO2, 111,000 tonsof SO2, and 108,000 tons of NO^. (These savings

assume that chlorofluorocarbons will be phased out of refrigerators and freezers beginning in 1996.)

13
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Refrigerator Standards Eliminate Many inefficient Models

n 1 989 models (before standards)

1993 models

1990 standard

15 20 25

Adjusted Volume (cu. ft.)

The two sets ofdata reveal the dramatic impact ofappliance standards. The 1990 refrigerator standard eliminated many

models sold on the market as ofmid 1989. None of the pre- 1990-standard models met theforthcoming 1993 standard. By

1993, however some products beat the standard by as much as 15%. Each point represents a specific top-mounted

refrigerator-freezer with an automatic defrost feature. (Note that the standards are expressed as a linear relationship between

a refrigerator's volume and its energy use, rather than as single energy-use values. "Adjusted volume " is an adaptation of

the rwminal refrigerator volume, in which freezer volume is inflated by a factor of 1.63 to yield an equivalent refrigerated

volume.)

Energy and Economic Benefits of U.S. Appliance Standards

(1990-2015) -,30

O
re

Furnaces Room Air Central Air Electric

Conditioners Conditioners* Heaters*

L
Energy Savings

Water Refrigerators Freezers

Heaters

'incJudes savings from more efficient heal pumps

1993$
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Standards for the Residential Building Envelope

About half of all residential energy is used for heating and cooling. Although improving the efficiency of air

conditioners and furnaces is important, for optimal savings the building's envelope must also be considered. For

more than ten years, LBL has provided technical support to efforts by government and industry to develop build-

ing energy standards and guidelines.

Between 1980 and 1983, LBL researchers

created a large database of energy con-

sumption in prototypical new houses in 45

U.S. locations using the DOE-2 program.

We then converted this technical informa-

tion into "Energy Calculation Slide Rules"

that could be used by the general public.

This project, conducted for DOE's Afford-

able Housing through Energy Conserva-

tion Program, won the 1984 Progressive

Architecture aweu-d for research.

Recognizing in 1986 the new importance

of personal computers, LBL converted

this database into a simple computer

program, PEAR (Program for Energy

Analysis of Residences). PEAR gave

builders and architects a fast and accurate

method to estimate heating and cooling

energy needs for any location in the U.S. LBL also gave the database to Pacific Northwest Laboratory (PNL)

researchers, who were developing the mandatory building energy standard for federal buildings (known as COST-

SAFR), and to ASHRAE (American Society of Heating, Refrigerating, and Air Conditioning Engineers), to

provide the technical basis ofASHRAE's 90.2 Residential Energy Standetrd, completed in 1993.

In 1987, LBL became a PNL
subcontractor, charged with

updating the PEAR database

for PNL's flexible computer

tool, ARES (Automated

Residential Energy Standards),

which can generate custom

energy budgets for many

locations in the U.S. In addi-

tion, LBL has distributed

several hundred copies of the

PEAR program to home
builders, energy offices, and

government and utility organi-

zations. We have also used the

databases in our forecasting '

and policy analysis efforts.

USE ARROW KEYS TO MOVE THE CURSOR ( ^ A T),<Space> TO EOn, ? FOR HELP
<PgDn> FOR NEXT SCREEN, <PgUp> FOR PREVIOUS SCREEN, (End) TO QUH

GENERAL INPUT

State GEORGIA Keywd.

City ATLANTA Keywd.

Prototype 1 S Keywd.

FoundationType SLAB Keywd.

Floor Area 1548.0 sq.fL

Wall Perimeter 166.0 ft.

Cross Wall Area.... 1328.0 sq.ft.

North Window Area 38.S sq.ft.

South Window Area 38.5 sq.ft.

East Window Area 38.5 sq.ft.

West Window Area 38.5 sq.ft

Run Name BASE CASE

CONSERVATION MEASURES

Ceiling Insulation.

Root Color

Wall Insulation

Wall Mass Location. .

.

Wall Color

Foundation Insulation.

Floor Insulation

Window Layers

Window Sash Type

Window Glass Type

Window Movable Insulation.

Infiltration

11.0 R-Val

DARK Keywd

0.0 R-Val

NONE Keywd

DARK Keywd

NONE Keywd
0.0 R-Val

1 Pane

PLAIN Keywd
REG Keywd

NONE Keywd

1.DAC/hr

HEATING ENERGY 749.67 THRM. (0.00) COOLING ENERGY 2968.69 KWH. (0.00)
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The U.S. still does not have a uniform building energy standard, although standards exist for federal buildings and

federally assisted housing, and an increasing number of states have residential energy standards. The ASHRAE-
90.2 residential energy standard was approved in 1993 after a nine-year effort. Although it has no legal force, this

standard will be influential as it represents the consensus of much of the building industry. Consequently, many

states may be motivated to adopt or adapt it, particularly those that have no standards. LBL will continue to

provide technical support for the development and implementation of residential building energy standards.

The Future

Built into the national legislation for establishing appliance standards are provisions to [jeriodically revise and

update them. As technology continues to advance, and economic conditions change, existing standards become

obsolete and potential avenues for new savings are created. DOE recently proposed new standards for eight

appliance products: water heaters, fluorescent ballasts, room air conditioners, pool/spa heaters, mobile home

furnaces, non-ducted heating equipment, ranges and ovens, and televisions. LBL analysis has shown that the

proposed standards would save as much money and energy as all existing standards and would result in an actual

reduction in total residential energy demand—despite the projected growth of the buildings stock. LBL will

continue to provide technical support for this process.

LBL is spearheading new efforts to establish efficiency standards for systems used to distribute cooling within

residences (i.e., duct systems). Our efforts include conducting technical analyses to support stricter codes for duct

installation and leading an ASHRAE effort to standardize efficiency determinations for residential thermal distri-

bution systems. The California Institute for Energy Efficiency is an important partner with LBL in this work.

National energy policy is just beginning to apply efficiency standards to nonresidential uses. LBL has analyzed

ballast standards and is working on standards for lighting in commercial buildings and small motors. LBL has

been given the task of assessing new technologies specified in the Energy Policy Act of 1992.

LBL is helping DOE evaluate the technology and policy options for the nonregulatory development and commer-

cialization of new energy-efficient products. Innovative "market-puU" approaches and major provisions of the

Climate Change Action Plan will implement this Congressional mandate. Many new programs are partnerships

with industry and utilities; others build on the buying-power of federal, state, and local governments to help create

or expand markets for energy-saving products.

16
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$208 Billion TOOLS FOR BUILDING DESIGNERS

Operating residential and commercial buildings in ihe U.S. costs consumers almost $210

billion each year. New technologies can reduce this cost, but they can be optimally deployed

only with proper design tools. LBL incorporates the knowledge gained over a decade and a

half ofbuilding energy research into new computerized analytical and design tools, the

most important of which is DOE-2. About 5% ofcommercialfloorspace today is designed

with DOE-2. Based on a recent survey ofmajor users of the program, DOE-2facilitates a

savings of$85 million annually in energy bills—about $1.9 billion cumulativelyfor U.S.

buildings constructed with the help ofDOE-2 through 1993. California building standards

(developed using DOE-2) save consumers almost $1 billion each year. Efforts to make

existing tools more userfriendly are projected to boost their application to 50% ofall

buildings.

The nation's building industry is immense, but lacks the tools for optimizing energy efficiency.

Thus, in the mid 1970s, LBL accepted the challenge of developing a computer program for

analyzing energy use in buildings. The resulting program—DOE-2—calculates hourly build-

ing energy use and cost from information about the building's construction; climate; opera-

tion; heating, ventilating, and air-conditioning systems; and utility rate schedule.

During 1975, the U.S. Energy Research and Development Administration (ERDA, which later

became the Department of Energy), and the Califomia Energy Commission (CEC) agreed that

a comprehensive building energy analysis computer program was needed to develop and

support energy efficiency standards. In response to this need, LBL started a joint project with

three national laboratories—LBL, Los Alamos National Laboratory (LANL), and Argoime

I ^^^1 National Laboratory (ANL)—to develop the Cal-ERDA code, later to become DOE-1 and

then DOE-2. LBL led the effort, in charge of overall coordination and development of the

basic user interface and simulation code. The objective was a whole-building energy analysis program that could

simulate all building types in all climates, a program that was unbiased, well documented, and open to public

scrutiny. ANL wrote the user documentation. LANL added active and passive solar simulation capabilities, and

developed the engineering documentation. A private company. Consultants Computation Bureau, assisted in

developing the interface (Building Description Language) and the progranrniing. A steering committee with

representatives from DOE, the Califomia Energy Commission, and industry guided the development effort. To

provide a program that would be technically sound and widely accepted, we based DOE-2 on algorithms devel-

oped by ASHRAE, a respected industry organization. We also used methods from earlier programs like NECAP,
NASA's Energy Cost Analysis Program, and TWO-ZONE, a residential

analysis program developed by LBL.

The first version of DOE-2 was released in 1978. Fulfilling its original

intent, it became the basis of four major standards: the Califomia Title 24

building energy efficiency standard, considered the most advanced in the

world; the national Building Energy Performance Standard, which was

abandoned during the Reagan administration before it could be implement-

ed; the DOE/ASHRAE 90.2 standards for residential buildings; and the

DOE/ASHRAE 90.1 standards for commercial buildings, which are now

voluntary and will become mandatory in each state, as required by EPACT.

In addition, DOE-2 is now widely used for the design of energy-efficient

buildings and for impact analyses of new technologies. During the past ten

years, DOE, the private sector, including utilities like Southem Califomia

Edison, Pacific Gas & Electric, and Bonneville Power Administration, and

utility organizations such as the Electric Power Research Institute and the

Gas Research Institute have supported improvements to DOE-2.

The California Energy

Commission estimates

that the aimual energy cost sav-

ings from the Title 24 standard,

which was designed with

DOE-2, was $420 million in

1985, $970 milUon in 1992,

and will increase to $1.6 bil-

Uon in 1999.

The cumulative Cahfomia

savings are estimated to be:

$4.9 bilhon (1985-1992), and

$13.8 biUion (1985-1999).
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Today there are 1000 DOE-2 user organizations in the U.S. and 42 other countries. In the U.S., DOE-2 is used by
70% of the utilities promoting energy efficiency with demand-side management programs. Most commonly used
in the design of new buildings, DOE-2 has also found a niche in the retrofit arena. Identifying energy retrofits for

the Audubon Society's national headquarters was one prominent application.

A number of firms—ADM Associates (Sacramento, CA), Gable Dodd Associates (Berkeley, CA), ITEM Systems
(Seattle, WA), Finite Technologies (Anchorage, AK), ERG International (Golden, CO), and Partnership for

Resource Conservation (Boulder, CO)—have converted DOE-2 into a PC-based program or developed and

marketed ancillary software.

File Edit Context Design PerfonTtance Libfarles

Through a schematic design tool that incorporates shadow-casting visualization, the Building Design Advisor (BDA) will

assist building designers with initial building massing and orientation decisions, providingfeedback on multiple performance

considerations such as daylighting, solar gain, and shadingfrom trees. Thefour charts compare key iruiicatorsfor three

design scenarios. DOE-2 will be the computational engine behind the BDA.

Leveraged Energy and Exonomic Savings

Although not a hardware technology, DOE-2 directly facilitates energy savings in building projects where it is

applied. Results of a 1991 survey showed that users help design or retrofit a total of 326 million square feet of

buildings each year with DOE-2 (equivalent to about 5% of all commercial construction), at an average energy

savings of 20%. The energy cost savings in these buildings is about $85 million/year. Buildings designed with the

help of DOE-2 over the past decade have achieved about $ 1 .9 billion in additional enei^y savings. For compari-
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son, the total investment in development and support of DOE-2 to date is about $15 million. Based on a cost of

$0.10 per square foot, the delivery of design and technical services using DOE-2 is now a $30-million annual

industry.

The Future

PowerDOE—a new PC-based and user-friendly interface for DOE-2—is being developed by a joint private/public

team with support from Electric Power Research Institute (EPRI), utility companies, the California Energy

Commission, and the U.S. Department of Energy. A consortium of utilities and government agencies in Canada

recently selected PowerDOE as the basis for its next-generation design tool. Current research efforts are focused

on developing and commercializing PowerDOE (for new and retrofit applications), which will increase ten-fold

the number of DOE-2 users.

Another goal is to expand DOE-2 use among architects (the program is currently used mostly by engineers) by

coupling it to a Building Design Advisor (BDA) software package now under development at LBL. Building

designers will be able to use BDA to incorporate energy-efficiency considerations throughout the building design

process, assisted by built-in, context-dependent advice on options to improve performance.

LBL has proposed linking this energy design tool with an indoor environment model so that indoor air quality and

energy efficiency can be evaluated early in the design process.
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MEASURING BENEFITS AND MARKET IMPACT

Various metrics help assess the impact of the four research programs. One is market penetration. As shown

in the table below, electronic ballasts have achieved a 23% market share in 1993, while low-emissivity and

spectrally selective glazings have captured a 36% market share. Residential equipment standards have

achieved full market penetration for the products regulated. DOE-2 design software is used to design about 5% of

new commercial floorspace and as an aid in developing mandatory local standards and voluntary national guide-

lines applicable to all buildings. Two other metrics are the retail value of products and services and the value to

consumers of the energy saved.

Market Impact of Energy-Efficient Products and Design Tools Aided by LBL Research and Developmenf
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Market Creation
Value of Energy-Efficient Products and Design Tool Services in the U.S. Market
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Little or no insulation

in walls, floor, and ceiling

(>Jo thermal standards.)

High air leakage rates.

Pre-Oil-Crisis (1973) Home
$2000/year energy bill

Virtually no consideration

of energy costs in

home design processJ
No attention to roof color
or to microclimate
(e.g., tree location).

Inefficient heating, cooling,

faucets, showerheads, appliances.

High-leakage, poorly insulated ducts.

Inefficient incandescent
lighting, no controls

(indoor and outdoor)

No labels or other consumer
information on energy use and cost.

Construction methods very
conducive to radon entry, building
materials often high source of indoor
pollutants such as formaldehyde.

Moderate insulation

in walls, floor, and ceiling.

Insulation requirements sometimes
cost-optimized (sometimes
CFC-based foam).

Today's Home
$1000/year energy bill

Few homes designed using
computer tools.

No attention to roof color

or to microclimate (e.g., tree location).

Improved efficiencies:

heating, cooling, faucets, showerheads,
high-leakage, marginally insulated ducts.

Mainly incandescent lighting

some compact fiuorescents

and conventional fluorescent

kitchen hghting.
Energy labels on appliances.

Efficiency standards applied to

all major appliances.

Many homes with unacceptable
radon levels and other indoor
air quality problems.
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High (CFC-frcc) insulation

levels in Willis, -

floor and ceiling.

Insulation requirement:

coslopumi«;d.

Tomorrow's Home
$250/year energy bill

Home designed and optimi/cd
with sophisticated but user-friendly

computer tool

Improved incandest

high penetration of
compact fluorescents.

efficient fluorescent tube:

occupancy sensors

Light roof color and
stnitegic positioning of trees

to retmce cooling costs.

Nt-w Cl-C-frcc cooling
ifchnology. high-cfricicncy

tiinuLCs. Efficient distribution

ol hcalmg and ctxiting around
the house: more efficient ducts
or use of hydronic systems.

Improved water-efficient

taucets & showerheads.

I:\punded appliance efficiency
siand.irds ;uio new technologies
(eg , hciU pump water heaters).

Radon-resistant construction

and tow-emission materials

(e.g., carpets)

In most cast's, c/ifni>y e£fivifm\ is "invisihle " and needn t affect the appearance of a home. The three illustnitions depict the

enerfty attributes ofpn'oilcrisis ( i97J) vintafte home, today's home, and the home of tomorrow. Many of the improvements

shown relate to LBL reseanh described in this report (i.e., technoiojiies, standards, desifin tools, and indiHtr air qualify

considerations). Most ofthese technologies and stratefzies are bein^i applied to commercial buildings as well.
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LBL'S BROADER ROLE IN THE BUILDINGS ENERGY ARENA

World Wide Web—
The Center for Building

Science now has a World

Wide Web (WWW) home
page easily accessible from

the LBL home page. The

WWW makes it possible to

send and receive text, video,

audio, and all tyf)es of graph-

ics (including photographs)

over the Internet. Mosaic is

the user-friendly interface

that makes it possible to vievtr

and manage this information.

Through WWW and the

Mosaic browser, Internet

users can access LBL's

hyjjertext documents, gopher

databases, library catalog,

publications list, and

Quicklime movies. All that's

required is a networked

computer (Mac, PC, or

UNIX) that runs Mosaic. The

WWW address (universal

resource locator or URL) is

"http://eande.lbl.gov/

Building_Science.html".

From the Center's home
page, users can view, save,

and print text and graphics

that describe ongoing

projects at the Center, browse

all the issues of our newslet-

ter, and view and perform

keyword searches on the

Center's publication list. All

information is linked through

hypertext, making it easy to

find related topics or articles.

S

Although best known for our R&D and technology spin-off.s to

industry, LBL's buildings energy research programs are

distinguished in other areas. LBL contributes technical input

to public policy issues such a.s global warming, works with utilities on
new paradigms for energy planning, examines the effect of the indoor

environment on health and comfort, helps the government manage its

own facilities more efficiently, and addresses energy problem.s both

locally and internationally.

To foster the adoption and use of energy -efficient technologies in

buildings, the Laboratory relies on its information and technology

transfer program. The program ensures that research results are trans-

ferred quickly to utilities, major builders, and real estate developers by

emphasizing strong working rclation.ships with key professional, trade

association, and research organizations. These groups serve as interme-

diaries and brokers in reaching manufacturers, consumers, and the

fragmented building-sector industries. In addition, LBL publishes

research results on the Internet.

Education is central to LBL's strategy for promoting energy efficiency.

To this end, the Laboratory has a relationship to a major university (the

University of California at Berkeley) that is unique among the national

laboratories. Dozens of faculty, staff, and students from a variety of

disciplines work in LBL's energy-efficiency programs. Some graduates

stay on at LBL while others move into industry or the public sector.

After the Cold War, in a Wanning World

The end of the cold war, the Administration's new energy programs,

and various initiatives by states and utilities have created new challeng-

es and opportunities for the national laboratories. The U.S. produces

one-quarter of the world's "greenhou.se-gas" emissions. Laboratory

efforts that have focused on achieving emissions reductions include

participating in the prestigious National Academy of Sciences "Mitiga-

tion Panel" on climate change and contributing to the Administration's

Climate Change Action Plan (the "cool communities" action was

developed at LBL). We also assist DOE in developing and implement-

ing its intcmational energy-policy activities related to climate-change

mitigation.

Partnering with Electric and Gas Utilities

The nation's electric and gas utilities spend $2-3 billion each year on

energy-efficiency programs. Their investment leverages another $1

billion in private investment, and creates jobs and markets for new,

energy-efficient technologies. With utility companies expected to spend

a total of $20 billion on energy programs during the 1990s, the cumula-

tive effect of these programs will be to offset the 20-30% of expected

load growth during the decade with economic benefits of $40-$50

billion. An emerging possibility is a slowdown in utility demand-side

management (DSM) efforts, which may hamper their ability to achieve

these projections. Whether or not utilities meet their goals will depend
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Prinier on
das Integrated

Resource
Planning

on regulatory trends across the country and other

driving factors, including environmental goals and

new competitive dynamics among energy suppli-

ers.

For some years, LBL has worked closely with a

number of utility companies, their national trade

associations (the Electric Power Research Institute

and the Gas Research Institute), and especially,

state regulatory utility commissions and the

National Association of Regulatory Utility Com-

missioners. LBL's energy-efficiency programs have

aided in the development of new methodologies of

energy-demand forecasting, evaluation of the

impact of energy-efficient technologies on utilities,

and market-based programs that utilities initiate to

deploy those technologies. LBL researchers

pioneered the procedures for making "conservation

potential" studies, which are now used routinely by

many utilities around the nation. Other work has

supported the national trend toward utility regula-

tory reforms that redefines utility profit rules to

decouple profitability from sales volumes. This

approach is intended to motivate utilities to market

programs that lead to energy savings.

The utilities team has authored definitive "primers" on integrated resource planning (IRP) for gas and electric

utilities, which have been translated into several languages. Their other activities include operating the Advanced

IRP Seminar for regulatory staff and providing independent

review of energy savings estimates of utilities, for example

for the energy commissions of Califomia, Wisconsin, and

Michigan.LEAST-COST

UTILITY PLANNING
A lL\\l>BOOK FOR Pl'BUC LTUJT\' COVBHSSIONERS

VOU.MK 2
TIIK DFMAND SU>E;

CI>M:KPn *L A.M) .WKniODdLOGICAl, ISSIJi'lS

'©—
B«fal«afTlWtHy

In the mid 1980s, LBL researchers began investigating

electricity use and energy-saving opportunities for comput-

ers and office equipment. At about 30 TWh, equivalent to

the power produced by twenty-four 250-megawatt power

plants, office equipment today represents the fastest-growing

electricity load in commercial buildings. The savings

potential is 25-50%, much of which is achievable at little or

no cost by switching idle equipment to a "sleep" mode. LBL
studies, in collaboration with electric utilities, EPRI, interna-

tional groups, and industry provided the technical basis for

EPA's successful "Energy Star" labeling program for office

equipment.

LBL has authored two handbooks to help gas and

electric utilities incorporate energy efficiency and

other least-cost strategies into the traditional planning

process. The handbooks were prepared at the request

of the National Association ofRegulatory Utility

Officials (NARUC).

25



951

From the Lab to the Marketplace

Estimated geometric mean radon concentration by

countyfor Minnesota. Darker shades indicate higher

indoor radon levels. Homes in unshaded counties have

estimated concentrations below 2.5 pCi/L (picocuries

per liter); darkest counties are greater than 5.5 pCi/L

Enhancing Indoor Air Quality

Research on the indoor environment can help

reduce the cost of health problems related to poor

indoor air quality. An improved indoor office

environment can increase worker productivity as

well. If such measures save even one or two

absentee days per person, the savings can equal

the total cost of all building energy used by that

employee for an entire year.

People are indoors about 90% of the time, and

indoor air pollutant concentrations often substan-

tially exceed outdoor levels—creating a stagger-

ing healthcare cost of about $1 billion annually.

Although exposure to air pollutants is dominated

by indoor exposure, almost all research and

regulatory attention is on outdoor Jiir quality.

Indoor air pollutants are responsible for premature

deaths in 10,000 lung cancer patients annually

(caused by radon), 1 ,500 deaths due to accidental

carbon monoxide poisoning, and 10,000 related

medical visits. Each year exposure of young

children to environmental tobacco smoke causes

an estimated 150,000 to 300,000 lower respiratory

tract infections, such as bronchitis and pneumo-

nia. Asthma—with its $6.2 billion annual U.S.

healthcare cost—is exacerbated by poor indoor air

quality. The indoor environment also affects the

rates of transmission of important infectious

diseases such as influenza, tuberculosis, emd the

common cold. More than 20 million cases of

influenza occur annually in the U.S.

Unless properly conceived and implemented, some energy-saving measures can create indoor air quality prob-

lems. Mitigating these problems can waste energy—excess ventilation without heat recovery, for example. LBL
recognized that both energy efficiency and the quality of the indoor environment must be optimized, and in the

1970s, LBL established the Indoor Environment Program. With one of the world's premier research groups on the

environmental effects of indoor radon, this program has provided basic insights into how radon gas from the soil

enters homes. (After cigarettes, radon is the second largest cause of lung cancer) LBL researchers use geographic

information systems to pinpoint areas of the country with the highest radon levels. These results are helping to

craft national policy recommendations for a remediation strategy that is more effective and less costly to taxpayers

than the "shotgun" approach of trying to measure and take action in every home.

The well-known but poorly understood "sick building syndrome," which may affect as much as 20% of all new

office buildings, has also been studied at the Laboratory. Among the conclusions of our research: occupants in

structures with air conditioning suffer a greater number of building-related health symptoms than occupants in

structures with natural ventilation. In a separate project, LBL researchers have documented the connection be-

tween particles in the indoor air and the premature failure of electronic devices.

The productivity of the U.S. work force increasingly depends on fast and dependable electronic communication

and electronic equipment. Electronic equipment failures can impede work performance and engender costly

repairs. There is substantial evidence that the deposition of aerosols on circuit boards (leading to electronic short
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circuits) and the action of corrosive gases on electronic circuits and electrical contacts is a major cause of failures

in electronic equipment.

As an example of the economic significance of these failures, consider the telephone industry. The annual cost of

circuit-board failures in the 300,000 telephone switching offices of the U.S. is approximately $1 billion, and about

20% ($200 million) of these failures can be traced to indoor air pollution. Many of these failures are attributed to

indoor environmental factors, although typical indoor environmental conditions are maintained in the telephone

switching offices. Possible methods for reducing failures include improved filtration, better temperature and

humidity control, and automatic control of ventilation based on outdoor particle concentrations.

In addition to illuminating the basic processes influencing indoor air quality, LBL's program stimulates and

accelerates technologies and strategies for measuring and controlling indoor air pollution in energy-efficient ways.

These technologies include low-emission building materials and appliances, heat-recovery ventilation systems,

blower-door technology (for testing air leakage in buildings), and energy-efficient radon control technologies. An
innovative "airvest" system promises to significantly reduce spraybooth worker exposure to pollutants while

cutting ventilation energy costs in half. Researchers have also developed passive samplers for indoor air quality

(for example, the formaldehyde-based air samplers now sold by Air Quality Research in North Carohna).

The full-size mannequin in these photographs simulates a worker in a spray

boothfacing the exhaust filters. In experiments designed by an LBL researcher,

smoke was released in front of the mannequin to simulate the spraying ofpaint

in the booth.
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Research at LBL has made substantial contributions to twelve nationally used ASHRAE and ASTM standards

pertaining to ventilation and air quality for the built environment. The program's leader has recently been appoint-

ed Chair of the U.S. Environmental Protection Agency's Science Advisory Board's Indoor Air Quality/Total

Human Exposure Committee.

Government Partnerships

Buildings research at LBL has helped

several Administrations improve efficien

cy in federal buildings as a means of

saving taxpayer dollars and of providing

national leadership by example. During

the 1980s, LBL researchers helped the

Department of Housing and Urban

Development to track energy use and

identify ways of reducing the $1 billion

per year energy bill in public housing.

Their research also led to new legislation

that removes barriers to energy efficiency

in public housing and establishes new

business opportunities for private energy

service companies. In our most recent

effort, we are members of an elite team

charged with carrying out the "Greening

of the White House" project, unveiled by

President Clinton on Earth Day 1994.

LBL researchers have provided technical

support to DOE's own In-House Energy

Management Program, which has achieved annual savings of approximately $155 million in DOE energy bills.

The Laboratory supports the Federal Energy Management Program (TOMP) and will play a key role in carrying

out a high-profile energy management project at the San Francisco Presidio (a former military base, transferred to

the National Park Service in 1994) on behalf of FEMP. LBL researchers are working with the Federal Aviation

Administration to identify advanced energy-efficient technologies and modeling tools that can upgrade the work

environment in the nation's air

traffic control towers and facilities,

improving comfort, visibility, and

equipment reliability, and thereby

improving air travel safety.

At an Earth Day 1994

celebration. President

Clinton extols the benefits of

a compactfluorescent lamp,

while a CFL production

employee looks on. Also in

attendance were Vice

President Al Gore and eight

cabinet members. Photo by

Marvin Jones, courtesy

Osram Sylvania, Inc.
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Providing a Helping Hand to States

LBL has worked with individual states for two decades. For example, the Wash-

ington State Energy Office asked LBL to provide technical assistance on their

residential construction projects and proposals for creating a new energy efficien-

cy code. LBL also conducted projects with the New York State Energy Office and

the New York State Energy Research and Development Administration involving

ventilation and infiltration in low-income multifamily buildings. Over the past

few years, LBL has provided technical evaluation for the "Energy Edge" project,

in which the Bonneville Power Administration funded the Washington State

Energy Office and the Oregon Department of Energy to build and evaluate state-of-the-art commercial build-

ings throughout the Pacific Northwest.

From its inception, the energy-efficient buildings program at LBL has been particularly attentive to California

energy issues. In the early 1970s, Laboratory scientists scrutinized projections that electricity demand in

California would grow at six percent per year—a rate that would require dozens of new electric power plants by

1985. We maintained that increased energy efficiency could cost-effectively reduce that growth rate to only one

or two percent, generating vast economic savings for the state. Many disagreed with this position, but it proved

true. Thanks in part to energy efficiency policies, programs, and standards, California has built no large power

plants in a decade and none are currently planned.

LBL researchers have provided technical support to the California Energy Commission almost since its incep-

tion, assisting the state's energy-demand forecasting process, providing tools for developing building standards,

evaluating spending plans for PVEA (oil overcharge) funds, and developing methods for implementing home

energy rating systems. The Laboratory has collaborated on a broad range of topics with each of California's

major electric and gas utilities (Los Angeles Department of Water and Power, Pacific Gas and Electric, Sacra-

mento Municipal Utility District, San Diego Gas and Electric, and Southern California Edison).

Marking an important watershed in utility regulation, the Laboratory played a supporting role in the so-called

"California Collalwrative," in which all the state's utilities (and their regulators) agreed to reform utility profit

rules to provide new economic incentives to pursue energy efficiency. More recently, LBL has been part of the

steering team of Pacific Gas and Electric's $20-million Advanced Customer Technology Test (ACT^). This

project is the nation's largest high-profile demonstration of the technical and economic potential of energy-

efficient technologies and practices in commercial and residential buildings.

LBL is also the home of the California Institute for Energy Efficiency (CIEE), an innovative partnership of

California's energy utilities, the California Energy Commission, the California Public Utility Commission, the

University of Califomia, and DOE. Each year CIEE funds and coordinates $5 million of research at California

universities and university-affiliated DOE laboratories, focusing on technologies crucial to the state and the

region. The Institute emphasizes applications that simultaneously improve end-use efficiency and lower utiUty

operating costs.
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International Activities

Many of the DOE efficiency-related activities have spun off beneficial ideas and

information to other countries. Several countries have emulated LBL methodolo-

gies for developing appliance and building standards. Low-c windows and

electronic ballasts are also finding overseas markets. The DOE-2 computer

program is used in 42 other countries and has been used to develop building energy efficiency stemdards in,

among others, the ASEAN nations (Singapore, Thailand, Malaysia, Indonesia, and Philippines), Canada,

Br£tzil, Kuwait, Saudi Arabia, Hong Kong, Australia, and Switzerland.

LBL's own activities in the international arena include energy demand and policy analysis for industrialized

and developing countries and formerly planned economies. Two special projects focus on Russia and China,

which include helping Russian window companies identify efficiency-enhancing technologies within their

defense industry, establishing an Energy Efficiency Center in Beijing, and assisting in the formation of joint

ventures between U.S. and Chinese industries. DOE laboratories have provided general training and technolo-

gy transfer for dozens of utilities and energy planners from outside the U.S.

LBL's international group helps scientists and energy policy makers from 16 countries in Eastern Europe and

the former Soviet Union, Asia, Africa, and Latin America assess their opportunities for reducing emissions of

greenhouse gases. With this goal, the Laboratory has established networks of experts in energy and forestry

for the U.S. Environmental Protection Agency, the federal entity responsible for creating the developing

country emissions scenarios used by the prestigious Intergovernmental Panel on Climate Change. LBL is

participating in DOE's Country Studies Program. This initiative grew out of the commitment made by the U.S.

at the 1 992 Earth Summit to help countries comply with the Framework Convention on Climate Change. The

program is designed to help developing and transitional countries to (1 ) develop inventories of their anthropo-

genic emissions of greenhouse gases, (2) assess their vulnerabilities to climate change, (3) assess their ability

to mitigate greenhouse gas emissions, and (4) formulate and evaluate response strategies for mitigating and

adapting to climate change. LBL was selected to provide technical support for the third task—mitigation

assistance—because of its substantial knowledge of the technologies, policies, and analytical methods for

reducing greenhouse-gas emissions. In support of this activity, LBL brought together a technical support team

of 30 researchers from academic, private, and govemment institutions experienced in global climate change

issues. In addition to LBL, the team includes five U.S. national laboratories: Oak Ridge National Laboratory,

Pacific Northwest Laboratory, Brookhaven National Laboratory, Argonne National Laboratory, and the

National Renewable Energy Laboratory. This group's first project was a two-week, intensive, hands-on

workshop attended by 60 representatives of the target countries.

In addition, we have established an informal program through which energy researchers from developing

countries work at LBL on projects of mutual interest. Over the past ten years, more than 100 researchers have

spent more than 50 person-years at the Laboratory on such projects.

30

ftR.'^Q'* Q«; _ -51



956

Lawrence Berkeley Laboratory

FROM THE LAB TO IMPLEMENTATION

The Center for Building Science Applications Team

The Center for Building Science's Applications Team (the "A-Team") marshals LBL's unique capabilities and

networks to conduct field projects whose purpose is to deploy advanced energy-efficiency and indoor environmen-

tal quality concepts in both the U.S. and overseas buildings sectors. The aims of the Team are to:

• Demonstrate proven and emerging building technologies in order to accelerate their adoption by consum-

ers and building professionals.

• Elevate professional standards ofpractice.

• Transfer new energy management methods and tools to the private sector

• Providefeedback to the federal energy R&D planning process.

The A-Team's philosophy is to apply an integrated approach to retrofitting existing buildings and designing new

ones. This approach encompasses the various stages of a building life cycle as seen from the perspective of

facilities management, addressing the areas of energy, illumination, comfort, and the indoor environment.

The A-Team assembles project teams from the 250-person staff in the Center's three research programs, LBL's In-

House Energy Management Program (IHEM), other research organizations and laboratories, and private firms.

The IHEM program managed a study and retrofit budget of $18 million through 1994 for LBL's own facilities,

including project planning, financial analysis, engineering, procurement, construction management, commission-

ing, monitoring, and evaluation. One of IHEM's notable achievements was completion of DOE's first comprehen-

sive performance contracting agreement with a private energy services company for retrofit of a laboratory

building.

The Facilities IManagement Building Lifecycle

Rt-enUuatr
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Change* flf use. conslritots/opportunities Partnering
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To accomplish its goals, the A-Team also m<ikes use of its relationships with other professionals in energy-

efficiency implementation from R&D centers across the country—government agencies, electric and gas utilities,

state energy offices, manufacturers of energy-efficient technologies, and technical committees that define energy-

related standards and guidelines.

Bridging R&D in Practice

The A-Team forges a new link between existing DOE building R&D activities and deployment initiatives. A-Team

activities will benefit R&D program planners by providing improved feedback and recommendations for eliminat-

ing inefficiencies and missed opportunities during the implementation of new technologies and methods in the

field. More specifically, the A-Team

• Develops, implements, and evaluates proven, cost-effective energy-efficiency measures in existing build-

ings.

• Assembles confidence-building demonstrations of emerging technologies and energy management prac-

tices not commonly used by building professionals.

• Develops and disseminates state-of-the-art field guidelines and protocols, for example, for measurement

and verification.

• Demonstrates the potential for achieving energy savings while maintaining or improving indoor environ-

mental factors influencing human productivity and well-being such as indoor air quality, lighting quality,

and thermal comfort.

• Transfers design and application methods and tools to private-sector practitioners such as architecture and

engineering firms that collaborate with the A-team.

• Supports energy savings performance contracting on a national level.

In the Field

The A-Team benefits private-sector building professionals by raising market awareness of the value of energy

efficiency, for example, through high-profile demonstrations and independent verifications of performance and

cost-effectiveness and by partnering with private-sector firms on specific projects. Feedback from these efforts is

also valuable in product development and marketing.

A-Team services are available to federal agencies, utilities, states, regional or national efficiency program design-

ers, and large public, private, or institutional building owners. To maximize their impact, the A-Team chooses

projects selectively, emphasizing high- visibility, replicability, and the specialized services and resources possessed

by LBL and project collaborators. Examples include creating a master plan for energy efficiency retrofits at the

Presidio of San Francisco in cooperation with DOE and the National Park Service, conducting super-audits of the

Federal Aviation Administration's air traffic control towers and other facilities, and investigating ways that Cali-

fornia industries can reduce energy costs in their laboratory facilities.
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AWARDS AND CITATIONS

National Fenestration Rating Council TechnicalAchievement Award - 1994

Dariush Arasteh

In recognition of exemplary contributions to the NFRC mission through outstanding scientific and technical

achievement and leadership in the development of NFRC technical procedures.

Federal Laboratory Consortium Awardfor Excellence in Technology Transfer - 1994

Michael Siminovitch

Thermally efficient compact fluorescent downhghts.

U.S. Department ofEnergy, Sadi CarnotAward - 1993

Arthur Rosenfeld

For lifetime achievement in the field of energy conservation and renewable energy.

U.S. Federal Energy Management Program Sustained Exemplary Service Award - 1993

LBL In-House Energy Management Program

National Research Council's Transportation Research Board Fred BurggrafAward - 1993

Jonathan Koomey, Deborah Schechter, and Deborah Gordon

Excellence in transportation research by researchers 35 years of age or younger For the article entitled "Cost

Effectiveness of Fuel Economy Improvements in 1992 Honda Civic Hatchbacks."

Federal Laboratory Consortium SpecialAwardfor Excellence in Technology TYansfer - 1993

Stephen Selkowitz and Dariush Arasteh

Superwindows.

Popular Science Magazine's Best New Product Award - 1991

Dariush Arasteh, Stephen Selkowitz, Brent Griffith

Grand award in home technology category for development of gas-filled insulating panels.

PEW Charitable Trust Award - 1991

Ashok Cadgil

Award of $150,000 over three years, for work related to promoting energy efficiency in developing countries.

Energy Efficient Buildings Association TechnicalAward - 1991

Stephen Selkowitz

Recognizing exceptional technical contributions to energy-efficient buildings design and practice.

Federal Laboratory Consortium SpecialAwardfor Excellence in Technology Transfer - 1989

Fred Winkelmann, Ender Erdem, Kathy Ellington, Bruce Birdsall, Fred Buhl

For developing, documenting, disseminating, and supporting the DOE-2 program for simulating building energy
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Citationfrom Progressive Architecture Magazine - 1989

Stephen Selkowitz, Dariush Arasteh, Michael Wilde, Bob Sullivan, Francis Rubenstein

For development of a Skylight Design Manual and accompanying software to help architects and engineers use

skylights in a more energy-efficient manner.

American Physical Society 's Leo SzHard Awardfor Physics in the Public Interest - 1989

Anthony Nero

For work on indoor radon, nuclear proliferation, and reactor safety.

ASHRAE Willis H. CarrierAward - 1988

Joseph Eto

For best presentation by an author under the age of 32 describing work using DOE-2 to study economic impacts

of then-pending revisions to the ASHRAE standards for ventilation.

ASHRAE Crosby FieldAward - 1988

Joseph Eto

For the best technical paper describing work using DOE-2 to study economic impacts of then-pending revisions to

the ASHRAE standards for fresh air ventilation.

Federal Laboratory Consortium SpecialAwardfi>r Excellence in Technology Transfrr - 1988

Stephen Selkowitz and co-workers

For developing and transferring to industry the WINDOW thermal analysis computer program.

U.S. Department ofEnergy, Sadi CamotAward - 1988

Sam Berman

For contributions to the development of high-frequency solid-state ballasts and advances in energy-efficient

windows.

American Physical Society 's Leo SzUardAwardfor Physics in the Public Interest - 1986

Arthur Rosenfeld

For advancing energy-efficiency technologies.

Citation from Progressive Architecture Magazine • 1985

Stephen Selkowitz and co-workers

For developing the sky simulator that enables architects and engineers to realistically test daylighting designs.

Citation from Progressive Architecture Magazine - 1984

Ron Ritschard and Joe Huang

For developing energy calculating slide rules.

ASHRAE Willis H. CarrierAward - 1979

Stephen Selkowitz

For best presentation by an author under the age of 32 of a paper describing advanced window system perfor-
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USER FACILmES AND RESEARCH LABORATORIES

LBL's energy-efficient buildings programs operate several user facilities and research laboratories, some of which

are available by arrangement to building industry professionals, architects, manufacturers, the academic commu-

nity, and other national laboratories.

MoWiTT

IR Thermography Lab

The Energy-Efficient Fixtures Laboratory is dedicated to the development of optically and theraially efficient long-tube

and compact fluorescent fixture systems. Testing devices characterize the thermal and photometric performance of fixtures

and advanced compact fluorescent prototypes, and include temperature-controlled photometric integrating chambers and

experimental plenum systems for studying the performance of recessed downUghts using compact fluorescent lamps.

The Integrating Sphere is used for relative photometry of light sources. The total lumen output of any source can be mea-

sured under standard thermal and electrical conditions. The sphere is used extensively by the LBL's Lighting Systems Group

to measure the efficacy and lumen output of a broad range of Ught sources.

The Infrared Thermographic Lab includes a high-resolution, infrared imaging camera, a computer processor/printer, and a

cold/hot chamber to hold samples for testing. The camera system is portable and can measure surface temperatures that can

be correlated to various heat loss or gain parameters. The IR camera is useful for assessing heal loss from existing buildings

in the field as well as from building components and appliances in the laboratory.

The Mobile Witulow Thermal Test Facility (MoWiTT) contains two highly instrumented, side-by-side calorimetric test

chambers that are used to test the thermal performance of window and wall elements under actual outdoor conditions. The

facility may be rotated to face in any direction and is currently located in Reno, Nevada, which experiences both summer and

winter extreme climate conditions. The faciUty can directly measure solar heat gain and can determine window and shading

system properties for a wide variety of solar control options. With 200 data channels collecting data every few seconds,

MoWiTT can directly measure coohng load shapes on peak summer days with excellent time resolution. The facility can also

be used to validate computer models and to compare various technologies in real time. Industry has used MoWiTT results to

justify new product development.

The Radon Test House, located in Richmond, California, is used for studies of the transport and behavior of radon progeny

and indoor aerosols.

The Environmental Chamber can be conditioned to maintain desired temperature, humidity levels, and ventilation rates.

The facility is used by LBL researchers and collaborators for a variety of indoor air pollution studies such as assessing

emissions from consumer products and building materials.
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Thin Film Deposition ^
and Characterization "^

Solar Heat
Gain Scanner

Sky Simulator

The Sky Simulator is a 24-foot-diameter hemispherical facility used to test dayUghting performance in scale-model build-

ings under controlled and reproducible conditions. Computerized control of light sources within the hemisphere can create

luminous distributions typical of clear, uniform, or overcast skies representative of any desired location, orientation, chmate,

and season on Earth. It can also be used as a sun simulator to test shading strategies in scale models up to 1.5 square meters

in size. Light levels within the models are measured by 60 photosensors, and the measurements are used to predict daylight

illuminance conditions in full-sized buildings. The facility is well-suited to test the effect of shading from overhangs, fins,

awnings, shade systems, vegetation, and adjacent obstructions.

The Solar Heat Gain Scanner is used to characterize the complex optical properties of shading systems such as Venetian

bUnds. The system measures transmitted and reflected energy and light at all incidence and outgoing angles. The only facility

of its kind in the U.S., it has become the basis for a new procedure to predict solar heat gain through shading systems. This

work is cost-shared by DOE and the American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE).

The Thin-Film Materials Laboratory houses a wide range of apparatus to deposit and analyze thin-film, spectrally selective

coatings for energy control purposes. The laboratory also includes spectrophotometers to measure solar, near IR, and far IR

properties.

The Geographic Information System (GIS)/lmage Processing Laboratory has image processing software operating on a

SUN SPARC workstation that runs image processing and vector-based and raster-based GIS software. A PC-based GIS

system is also available.

The Hypermedia Laboratory is used to develop design tools Of the future that will not only have faster and better modeling

algorithms but will also have vastly improved user interfaces incorporating new multimedia software and hardware capabili-

ties. The ability to integrate data and text with advanced graphics, animation, sound, and video will enhance the value and

usefulness of the next generation of design and analysis tools. The hypermedia computer lab has the equipment necessary for

experimenting with these emerging technologies and prototyping and testing promising solutions. The laboratory has been

used to develop several prototypes including an interactive computerized kiosk with videodisk for Southern California Edison.

36



962

Lawrence Berkeley Laboratory

KEY PUBLICATIONS

General

"EfScient Use of Energy: Part I - A Physics Perspective," W. Camahan, K.W. Ford, A. Prosperetti, G. Rochlin, A.H.

Rosenfeld, M.H. Ross, J. E. Rothberg, G.M. Seide, R.H. Socolow, American Institute ofPhysics Conference Proceedings,

Vol. 25(1975).

Supplying Energy Through Greater Efficiency. A. Meier, J. Wright, and A.H. Rosenfeld, University of California Press

(1983).

"The Role of Federal Research and Development in Advancing Energy Efficiency: A $50 Billion Contribution to the U.S.

Economy," H. Geller, J. Hanis, M. Levine, A.H. Rosenfeld. Annual Review ofEnergy 12, pp. 357-395 (1987).

"Energy for Buildings and Homes," R. Bevington, A.H. Rosenfeld, Scientific American 263 (3), pp. 77-86 (September 1990).

Getting American Back on the Energy-Efficiency Track: No-Regrets Policiesfor Slowing Climate Change, U.S. Geller, E.

Hirst, E. Mills, A.H. Rosenfeld, M. Ross, American Council for an Energy-Efficient Economy, Washington, DC (1991).

"Realistic Mitigation Options for Global Warming," E.S. Rubin, R.N. Cooper, R.A. Frosch, T.H. Lee, G. Marland, A.H.

Rosenfeld, D.D. Sune, Science 257, pp. 148^9, 261-266 (July 1992).

"The New Downstream: Increased Efficiency and Renewables As Competitive Energy Resources," E. Mills, in The Future of

Energy Gases. U.S. Geologic Survey (D. Howell, ed.), U.S. Geological Survey, Professional Paper 1570, U.S. Government

Printing Office, pp. 849-867 (1993).

"Energy Efficiency, Market Failures, and Government Policy," M.D. Levine, E. Hirst, J.G. Koomey, J.E. McMahon, A.H.

Sanstad, Lawrence Berkeley Laboratory Report No. 35376 and Oak Ridge National Laboratory Report No. 383 (1994).

Ceraerfor Building Science News, E. Mills (ed.), published quarterly, LBL PUB-73 1 , available from the Center for Building

Science, Lav«^nce Berkeley Laboratory, Berkeley, California.

Lighting

"Energy Efficiency and Performance of Sobd-State Ballasts," R. Verderber, S. Selkowitz, S. Berman, Lighting Design &
Application, pp. 23-28 (April 1979).

"Energy Savings with Solid-State Ballasts in a Veterans Administration Medical Center," R.R. Verderber, O.C. Morse, A.A.

Arthur, F. Rubinstein, IEEE Transactions on Industry Applications IA-18 (6), pp. 653-65 (November/December 1982).

"Thermal Performance Characteristics of Compact Fluorescent Fixtures," M.J. Siminovitch, F.M. Rubinstein, R.E. Whiteman,

Proceedings of the lEEE-IAS Annual Conference. Seattle, WA (October 1990).

"Energy Efficiency Consequences of Scotopic Sensitivity," S.M. Berman, Journal of the lllumiruiting Engineering Society

(Winter 1992).

Advanced UghHng Guidelines, C. Ely, T.M. Tolen, J.R. Benya, F Rubinstein, and R. Verderbet, DOE/EE-0008 (1993).

Windows

"A Discussion of Heat Mirror Film: Performance, Production Processes and Cost Estimates," B. Levin, P. Schumacher,

Lawrence Berkeley Laboratory Report No. 78 1 2 (October 1 977).

'Thermal Performance of Insulating Wmdow Systems," S. Selkowitz, ASHRAE Transactions 85 (2), (June 1 979).

"Wmdow Performance and Building Energy Use: Some Technical Options for Increasing Energy Efficiency," S. Selkowitz, in

Energy Sources: Conservation and Renewables, AIP Conference Proceedings No. 1 35. Washington, DC (April 1 985).

"Savings from Energy Efficient Windows: Ciurent and Future Savings from New Fenestration Technologies in the Residen-
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tial Market," K. Frost, D. Arasteh, J. Eto, Lawrence Berkeley Laboratory Repon No. 33956 (April 1993).

"Determining Thermal Performance of Window Systems," D. Arasteh, F. Beck, W.C. duPont, R.C. Mathis, ASHRAE Journal

36 (8), pp. 16-20 (August 1994).

"Advances in Window Technologies: 1973-1993," D. Arasteh, in Advances in Solar Energy, Vol. 9, The American Solar

Energy Society, Boulder, CO (September 1994).

Appliance and Building Standards

"U.S. Residential Appliance Energy Efficiency: Present Status and Future Policy Directions," 1. TXiriel, D. Herman, P. Chan,

T. Chan, J. Koomey, B. Lebot, M.D. Levine, J.E. McMahon, G. Rosenquist, S. StofI, Proceedings of the 1990 Summer Study

on Energy Efficiency in Buildings, American Council for an Energy-Efficient Economy, Washington, DC, pp. 1.213-1.234

(August 1990).

"Paltems of Energy Use in Buildings," in Solar Heating Technologies: Fundamentals and Applications, A.H. Rosenfeld,

M.D. Levine, E. Mills, B. Hunn; B. Hunn (ed.), MIT Press (1994).

Design Tools and Other Software

"DOE-1 : A New State-of-the-Ait Computer Program for the Energy Utilization Analysis of Buildings," G.S. Leighton and

H.D. Ross; A.H. Rosenfeld, EC. Winkelmann, M. Lokmanhekim. LBL Report No. 7836 and Proceedings of the Interna-

tional Symposium on the Use of Computersfor Environmental Engineering Related to Buildings, Banff, Canada (May 1978).

(The current version is DOE 2. IE.)

CIRA—a PC-based tool for residential retrofit analysis, now marketed as EEDO by a private firm (Burt Hill Kosar

Rittelmann and Associates. Butler, PA).

PEAR—a simplified PC-based tool, based on extensive DOE-2 simulations, readily usable by builders, architects, or lenders

to provide reliable estimates of building energy consumption. See "Program for Energy Analysis of Residences: Pear 2.

1

User's Manual," LBL Pub-610 (March 1987).

RADIANCE—a computer generated graphic simulation of lighting in indoor environments that is photometrically accurate

and ultra-realistic. See "The Radiance Lighting Simulation and Rendering System," G. Ward, Computer Graphics, Associa-

tion for Computing Machinery (July 1994).

SUPERLITE—di mainframe and microcomputer program that calculates daylight illuminance distributions for complex room

and light source geometries with tested accuracy. See "The DOE-2 and SUPERLITE Daylighting Programs," S. Selkowitz.

J.J. Kim, M. Navvab, F. Winkelmann, Proceedings of the 7th National Passive Solar Conference, International Solar Energy

Society (June 1982).

Utility Accounting Program for Public Housing Authorities—a spreadsheet-based microcomputer program for tracking utility

consumption and costs, designed especially for public housing authorities. See "The Utility Accounting Package: Version

1.0," K.M. Greely, E. Mills, R.L. Ritschard, S. Bartlett, prepared for the Iimovative Technology and Special Projects Divi-

sion, U.S. Department of Housing and Urban Development, LBL Pub-638 (1989).

WINDOW—a thermal analysis computer program that is the de facto standard used by U.S. window manufacturers to

characterize product performance. See "WINDOW 4.0: Documentation of Calculation Procedures," E.U. Finlayson, D. K.

Arasteh, C. Huizenga, M.D. Rubin, M.S. Reilly, LBL Report No. 33943 (July 1993).

COMIS (Conjunction ofMultizone Infiltration Specialists)—An advanced computer model that simulates the air flow

distribution in multizone buildings. This program was developed in an international effort by researchers from nine countries.

See "The COMIS Infiltration Model—A Tool for Multizone Applications," H.A. Feustel, M.H. Sherman, Proceedings of the

XXI Symposium of the International Centrefor Heat and Mass Transfer, pp. 771-779, Dubrovnik, Yugoslavia, LBL Report

No. 26550(1989).

lntemation€d

"Efficient Energy Use and Well-Being: The Swedish Example," L. Schipper and A. Lichtenberg, Science, 194, pp. lOOl-

1013(1976).
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Proceedings of theASEAN Conference on Energy Conservation in Buildings, K.H. Olson, W.W. Ching (eds.). U.S. Agency

for International Development (1984).

Energy Efficiency and Human Activity: Past Trends, Future Prospects, L. Schipper and S. Meyers, Cambridge University

Press (1992).

China Data Book, J.E. Sinton, M.D. Levine, F. Liu, W.B. Davis, J. Shenping, Z. Xing, J. Kejun, Z. Dadi (eds.), prepared by

Lawrence Berkeley Laboratory and Energy Research Institute, State Planning Commission of China, LBL Report No. 32822

(1992).

Utility Planning

Least-Cost Utility Planning: A Handbookfor Public Utility Commissioners, F. Krause, J. Eto, prepared for the

NationAssociation of Regulatory Utility Commissioners, Washington DC (December 1988).

Primer on Gas IrUegrated Resource Planning, C. Goldman. G.A. Comnes, J. Busch, S. Wiel, prepared for the National

Association of Regulatory Utility Commissioners, Washington DC (December 1993).

Indoor Environment

"Infiltration-Pressurization Correlation: Simphfied Physical Modeling," M.H. Sherman, D.T. Grimsrud, ASHRAE Transac-

tions 86 (2), pp. 778-807 (1980).

"Characterizing the Source of Radon Indoors," A.V. Nero and W.W. Nazaroff, Radiation Protection Dosimetry 7, pp. 12-39

(1984).

"Distribution of Airborne Radon-222 Concentrations in U.S. Homes," A.V. Nero, M.B. Schwehr, WW. Nazaroff, K.L.

Revzan, Science 234. pp. 992-997 (1986).

"Residential Duct System Leakage: Magnitude, Impacts, and Potential for Reduction," M.P. Modera, ASHRAE Transactions,

95(2), pp. 561-569(1989).

"Phase 1 of the California Healthy Building Study," W.J. Fisk, M.J. Mendell, J.M. Daisey, D. Faulkner, A.T. Hodgson, M.

Nematollahi, J.M. Macher, Indoor Air 3. pp. 246-254 (1993).

Global Climate

Policy Implications ofGreenhouse Warming: Mitigation, Adaptation, and the Science Base, National Academy of Sciences,

National Academy Press (A.H. Rosenfeld served as member of Mitigation Panel) (1992).

Federal Energy Efficiency

"The U.S. Department of Eneigy's In-House Energy Management Program: Meeting the Challenges of Federal Energy

Management," S. Greenberg, E. Mills, D. Lockhart, D. Sartor, W. Lintner, Proceedings of the 1994 ACEEE Summer Study on

Energy Efficiency in Buildings (August 1 994).

"Deterrents to Energy Conservation in Public Housing," E. Mills, R.L. Ritschard, C.A. Goldman, Energy Systems arul Policy

11 (3), pp. 169-183(1987).
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Industry Partners

AB Volvo

ADM Associates

Aerovironnienl

Air Quality Research

American Society of Heating,

Refrigerating, and Aij-

Conditioning Engineers

Andersen Corporation

Apple Computer

Asahi Glass

Association of Home Appliance

Manufacturers

Bellcorp

Cardinal IG

Chevron

Conoco

Consolidated Edison

Cooper Lighting

Delray Lighting

Edison Price

Electric Power Research Institute

ERG International

Exxon USA
Finite Technologies

Fusion Lighting

Gable Dodd Associates

Gas Research Institute

General Electric

Honeywell

Indy Lighting

ITEM Systems

Libbey Owens Ford

Ljgbtolier

Lithonia

Lumatech

Microflect

Mitor Industries

National Fenestration Rating Cotucil

Northern Stales Power

Osram

Owens-Coming Fiberglas

Philips Lighting

Pacific Gas and Electric

Partnership for Resource

Conservation

Peerless Lighting

Pella Windows

Prescolite

Reggiani

Rolscreen

San Diego Gas and Electric

SheUOil

Southern California Edison

Southern Company Services

Southwall Technologies

Staff Lighting

Zumtobel

3M Corporation

Some of Our Partners...

The Lawrence Berkeley Laboratory has repeatedly been on the forefront of

demonstrating that energy efficiency can not only compete effectively with energy

production, but can offer sigiuficant advantages in terms of environmental and econorrtic

impacts and competitiveness. . . LBL has earned the support and trust of the entire energy

efficiency industry and deserves the opportunity to continue this work in the critically

important role of getting our national energy strategy working.

Peter F. Cerhardinger

Manager-New Products Technology, Libbey Owens Ford Co.

We have been working with LBL's Lighting Systems Group in

an effort to adapt their technology for commercialization. . . We can now see a

clear role for these technologies in our products. The implementation of this technology

should greatly enhance an already attractive market. . . As taxpayers we are pleased to

see us getting so much bang for our buck. The LBL group will be responsible for a great

deal of energy savings. They should please everyone but OPEC.

Bruce Pelton

Vice President, Lumatech Corporation

With the information I recently received from LBL concerning the perfor-

mance of compact fluorescent lamps with attached reflectors, we can now im-

prove the quahty of our product with minimum investment while at the same time pro-

viding the end user with greater light output at even higher product efficiency. . . LBL's

work not only benefits the original equipment manufacturer, providing insight on how to

produce a more efficient product, but in the long term benefits the consumer and society

with reduced emissions and reduced energy bills. Clearly the output of LBL benefits

society, manufacturers and end users.

Steve Johnson

President, Mitor Industries Inc.

Investment by the Department of Energy allowed Southwall Tech-

nologies, working closely with LBL, to introduce in 1981 the first insulating glass

containing a heat reflecting, low emissivity coating. . . (The product] served as the cata-

lyst in creating a high performance window industry.

Southwall Technologies, Press Release

We committed well over a year ago to early in-depth data gathering, analysis, coop-

eration and communication with DOE and LBL, and we're very pleased with the

results of that effort.

Charles Samuels

Association ofHome Appliance Manufacturers, Government Relations Counsel

U.S. Department ofEnergy Public Hearings on Appliance Staiulards

Refrigerator manufacturers have been working closely with LBL for over a year now

to evaluate design options and develop cost data for this appliance standards

rulemaking. We very much appreciate the cooperation and professionalism that LBL has

shown throughout this process.

Terry Thiele

Senior Counselfor Government Relations, GE Appliances

U.S. Department ofEnergy Public Hearings on Appliance Standards
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Lawrence Berkeley Laboratory is one of the founders of so-

called end-use-based economic engineering analysis and utility least

cost planning. These two revolutionary advancements in energy

analysis and planning are considered key to creating a burgeoning, lucrative

global market in super-efficient environmentally superior products and

services. . . LBL is one of the most respected energy R&D laboratories in

the world. . . which has catalyzed development of super-efficient technolo-

gies and building design software.

Senator John Glenn

Senator Herb Kohl

The long-standing LBL-EPRI relationship has greatly improved the fore-

casting abilities of the electric power industry. With the resulting end-use

models and associated databases. utiUties can more easily integrate the impacts

of demand-side management programs, efficiency standards, and new technolo-

gies into their long-term forecasts. This improves the quality of a variety of

utility functions.

Phil Hanser

Manager, Demand-Side Management Program

Electric Power Research Institute

World-renowned Lawrence Berkeley Laboratory has performed

critical work leading to the development of important new building

technologies like electronic ballasts for fluorescent lighting and low-

emissivity windows. These two products alone have created important new

global markets for U.S. companies and saved Americans millions of dollars.

Ed Smeloff

Director, Sacramento Municipal Utility District

The Lawrence Berkeley Laboratory has been a major motivating force for

energy efficiency in California for over 15 years. As early as 1978, the

intellectual leadership of LBL staff highUghted that efficient appUances could

pay for themselves by reducing consumer utihty bills, and also eliminate the

need for a large nuclear plant in Southern California. LBL pioneered the con-

cept of "conservation supply curves" that has facilitated the economic compari-

son of efficiency with conventional energy supplies, and resulted in the Califor-

nia Energy Commission establishing conservation as the state's preferred source

of new energy supply. They have also consistently shown the link between con-

servation with environmental benefits, which has led to efficiency being the

foundation of California's efforts to meet our environmental goals. .
.
LBL also

has advised the legislature on regulatory and policy improvements that should

be made to help California achieve its energy and environmental goals which

resulted in the introduction of 20 new bills in the last legislative session. The

Commission is implementing efficiency programs that can trace their roots to

LBL's long-standing efforts to ensure that advances in science also improved

California's economy and environment.

Charles H. Imbrecht

Chairman. California Energy Commission

Public Sector or

Non-Govemmental Partners

Agency for Inlcmalional Development

Alliance lo Save Energy

American Council for an Energy -EfTicienl

Economy

Audubon Society

Bonneville Power Administration

California Air Resources Board

California Department of Health Services

California Energy Commission

California Institute for Energy Efficiency

Central European University

Cigarette and Tobacco Surtax Fund of The State

of California

Danish Energy Agency

Environmental Defense Fund

European Association for the Conservation of

Energy

Federal Aviation Administration

General Services Administration

Green Buildings Council

Intemationai Association for Energy -Efficient

Lighting

Intemationai Energy Agency

Kuwait Institute of Scientific Research

Los Angeles Department of

Water and Power

Mexican National Commission on Energy

National Association of Regulatory Utility

Commissioners

National Heart, Lung and Blood Ins'imte

National Institute of Environmental Health

Science

Natural Resources Defense Council

New York Stale Energy Research and

Development Authority

Organization for Economic Cooperation and

Development

Pew Charitable Trust

Rockefeller Family and Associates

Rocky Mountain Institute

Russian Lighting Research Institute

Sacramento Municipal Utility District

Sierra Club

Stockholm Environment Institute

Swedish National Board for Industrial and

Technical Development

Texas Governor's Energy Office

The Energy Foundation

U.S. Consumer Product Safety Commission

U.S. Depaitmcni of Energy

U.S. Department of Housing and Urban

Development

U.S. Environmental Protection Agency

U.S. Food and Drug Administration

U.S. Navy

University of California

World Energy Council

LUUd are companies or organizations that havefunded or otherwise participated in LBL research projects or directly utilized the

research results. Further information available on request.
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About the Center for Buildino Science

Addressing significant energy-related issues, the Lawrence Berkeley Laboratory's Center for Building

Science has become an international leader in developing and conunercializing energy-efficient

technologies and analytical techniques, and documenting ways of improving the energy efficiency and

indoor environment of residential, commercial, and industrial buildings.

The Center is the home of three programs—Building Technologies, Energy Analysis, and Indoor

Environment. It serves as a national and international source of information for energy-efficient

technology, provides technical support to energy and environmental policymakers, supports and

creates institutions and demonstration programs, provides a training ground for students in the energy

field, and facilitates transfer of technology and information to the private sector.

Researchers at the Center recognize that despite significant, steady progress since the energy crises of

the 1970s, a large potential for energy savings remains to be realized. The Center's interdisciplinary

staff of 250 studies a wide spectrum of environmental, economic, and technical aspects of energy-

efficiency activities, each helping to document that energy efficiency is a new and highly cost-effective

energy resource.

ColOPNON: This report prepared by Evan Mills and edited by Allan Chen and Jeff Kahn. Original

graphics and interior design by Sam Webster Cover design by Flavio Robles.
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This work was funded by the Assistant Secretary for Energy

Efficiency and Renewable Energy, Office of Building Tech-

nologies of the US. Department ofEnergy under Contract No.
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DISCLAIMER

This documem was prepared as an accounl of wort sponsored by the Unittd

Stales Goveniraent Neither the United Slates Government nor any agency
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mem ot any agency thereof, or The Regents of the University of California
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or reflect those of the United Sutes Government or any agency thereof or

The Regents of the University of California and shall not be used for adver-

tising or product endorsement purposes-

Uwiencc Berkeley Laboratory is an equal opportunity employer
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Mr. Geller. Okay. In my view, there is an important role for the
Federal Government in acting as a market catalyst addressing bar-
riers that inhibit the adoption of cost-effective energy efficiency

measures in the marketplace. This means complementing the ef-

forts of the private sector, but not doing the product marketing.
That is the responsibility of individual companies. DOE's fiscal

year 1996 budget request includes many important market catalyz-

ing activities.

The U.S. Government is not spending an excessive amount of

money on energy R&D. Data from the International Energy Agency
show that among the largest industrialized nations, the United
States is sixth out of ten in terms of Federal energy R&D funding
per unit of economic output.
As of 1993, Japan spent three times as much as the U.S. on en-

ergy R&D per unit of GDP. France, Canada, Switzerland and the
Netherlands also spent more than us. Our major trade competitors
recognize that it is appropriate for the government to co-fund de-

velopment of advanced energy technologies.

In conclusion, DOE's Energy Efficiency Programs are providing
benefits that far exceed their costs. Working in partnership with
the private sector, DOE is making a difference through co-funding,

R&D, and innovative energy-efficient technologies as well as sup-
porting critical market catalyzing activities. Continued funding for

Federal Energy Efficiency Programs will save consumers money,
create jobs, and reduce pollution in a highly cost-effective manner.
Energy Efficiency Programs account for only 5 percent of DOE's
total budget request for fiscal year 1996. I urge the Subcommittee
to authorize full funding for these valuable programs.

[The prepared statement of Howard Geller follows:]
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The American Council for an Energy-Efficient Economy is a non-profit organization

dedicated to advancing technologies, programs, and policies that improve energy efficiency. We
view greater energy efficiency as a strategy for simultaneously increasing economic prosperity

and protecting the environment. We appreciate the opportunity to appeal before the

Subcommittee. My testimony pertains to DOE's energy efficiency R&D and commercialization

programs, and their FY96 budget request in these areas.

DOE's energy efficiency programs advance innovative, cost-effective technologies, create

jobs, and help U.S. companies compete in the global marketplace. DOE is working in

partnership with hundreds of private companies and universities to develop and demonstrate a

wide range of new energy efficiency measures. DOE fiinding is critical for initiating R&D on

new concepts that are too risky and costly for private companies to fund on their own. As
technologies move towards commercialization, DOE expects companies to cover a greater

portion of the total project cost. Examples of successful technologies developed through

partnerships with the private sector include:

Low-emissivity window coatings - Researchers at Lawrence Berkeley Laboratory

worked with small companies in the late 1970s to develop low-emissivity (low-E) window
coatings. These coatings reduce heat loss through windows by about one-third. First

introduced in the marketplace in the early 1980s, low-E windows are now available from

virtually every window manufacturer and their market share has reached about 35

percent. Consumers are expected to save $400 million due to low-E windows already

installed, with this savings growing rapidly in the future. The Federal contribution to

the development of low-E window films was only $3 million. DOE has continued to

work on advanced "superwindows" with companies such as Andersen Windows, Pella

Windows, Cardinal IG, and Southwall Technologies. DOE is also playing a valuable

role in supporting the National Fenestration Rating Council, an industry-based group that

develops test procedures and provides objective energy performance ratings for windows.

Electronic ballasts - DOE, again working with smaller private companies such as

Luminoptics and Stevens Electronics, pioneered the development of electronic ballasts

for fluorescent lighting in the late 1970s. Electronic ballasts are now widely produced

by major companies such Magnetek, Advanced Transformer, and Motorola. They

represented about 25 percent of total fluorescent ballast sales as of 1993. U.S.

companies have already sold about 50 million electronic ballasts with a retail value of

around $1.0 billion. These ballasts will save consumers about $700 million net (value

of electricity savings minus extra first cost). DOE invested about $3 million to help

develop and demonstrate this technology prior to involvement by major ballast

manufacturers.

Gas absorption heat pump - DOE has been working with Phillips Engineering of St.

Joseph, MI to develop a small gas-fired heat pump for residential heating and cooling.

This unit runs on ammonia and water, thereby using no environmentally damaging CFCs
or HCFCs. It also uses about one-half as much fuel for space heating compared to a

typical new gas furnace. DOE has signed an agreement with Phillips and the Carrier
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Corporation to market the gas heat pump starting in late 1995 or 1996.

Polyurethane foam insulation - Rigid polyurethane foam insulation, the most widely

used commercial insulation in the U.S., formerly utilized CFCs as a blowing agent.

DOE, through ORNL, helped polyurethane foam manufacturers find an alternative

blowing agent that performs as efficiently as CFC-blown foam insulation. This

development providwl environmental benefits without increasing energy use. The

polyurethane foam industry employs about 10,000 workers in manufacturing rigid

polyurethane foam, valued at about $1 billion per year.

Ceramic composite materials - DOE has co-funded the development of a wide range

of advanced ceramic composite materials. Some of these high-tech composite materials

are already used in machine cutting tools, dies, pump seals, and engine components. The

market for various ceramic composites now exceeds $100 million per year and is

growing rapidly. With help from DOE, U.S. manufacturers are selling ceramic

composite materials and products all over the world. Currently, DOE is co-funding

further development of ceramic composites which ultimately could increase the efficiency

and reduce the emissions of gas turbines, heat exchangers, burners, and vehicles.

In its FY96 budget request, DOE is proposing to continue partnerships with the private

sector on a wide range of advanced technologies, processes and concepts. These partnerships

include:

o working with the "Big Three" automakers on developing a car that is three times as

energy efficient as typical cars made today without sacrificing size, comfort, safety or

performance;

o working with LBL and a small lighting company to develop the electrodeless sulphur

lamp which is about twice as efficient, longer lasting, and provides better light quality

than conventional metal halide and fluorescent lamps;

o working with manufacturers such as Carrier and Trane on high efficiency gas-fired heat

pumps and chillers which are cleaner and more efficient than conventional cooling

technologies;

o working with the window industry on very high performance windows including

"smart" windows with variable light transmission capability;

working with the iron and steel industry on highly innovative "direct steelmaking"

which would be less energy intensive, less costly, less polluting, and have greater

capacity than conventional steel mills;

o working with the paper and pulp industry on a "paper mill of the future" that will save

energy, reduce waste, cut pollutant emissions and improve product quality.
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These are but a few examples of the innovative technologies that DOE is working on in

partnership with the private sector. DOE plays an essential role in supporting R&D and

commercialization of these technologies. The private sector would not carry out these activities

on their own. For example, it is widely recognized that the private sector underinvests in R&D
for reasons such as:

o competitive pressures to cut costs and increase profits, leading companies to focus on

near-term incremental improvements rather than major longer-term innovations;

o high up-front costs of R&D, long lead times, and the risk of failure;

o uncertain competitive advantage from a technological advance given the fact that new
developments are rapidly copied in today's information-rich global economy;

o key industries such as the buildings industry are extremely fragmented and lack the

technical or financial resources to undertake substantial R&D on their own.

With the downsizing, merging, and cost cutting that has occurred in the private sector

in recent years, R&D budgets have been slashed. Companies are more interested in cooperating

with the government on R&D as well as in getting assistance from the national labs, participating

in CRADAs, and entering into other partnerships.

DOE has demonstrated that it can accelerate technology development and

commercialization and that it can provide valuable assistance to the private sector. The private

sector recognizes that government-industry partnership is critical to the future competitiveness

of key U.S. industries. For example, John Smith, CEO of General Motors, has made the

following statement concerning the Partnership for a New Generation of Vehicles: "This

partnership will help make all American industry more competitive. It will help to produce a

stronger economy, a cleaner environment, more competitive businesses, and technical leadership

in critical fields."

In addition to co-funding R&D, federal involvement in commercializing and promoting

energy efficiency improvements is justified because of the many barriers that inhibit households

and businesses from taking full advantage of cost-effective energy efficiency opportunities.

These barriers include:

many consumers (residential, commercial and industrial) lack credible information

about efficiency options or their economic merit at the time of purchase of major energy-

consuming products or they lack credible information on retrofit possibilities.

o many consumers (e.g., low-income households or cash-constrained companies) lack the

capital to make efficiency improvements.

o in some cases, such as in apartment buildings and rental commercial property, the

building owner has no incentive to make energy efficiency improvements because energy

costs are paid by or passed through to the tenant.
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homeowners may be reluctant to make energy efficiency improvements out a fear that

they will not be able to recoup their investment when they sell their house.

o energy prices do not reflect the full social and environmental costs of energy supply,

such as the costs associated with urban smog (even after businesses and utilities comply

with pollution regulations) and the costs associated with protecting oil imports.

The federal government is helping to overcome these barriers through technology transfer

activities, information programs, issuing cost-effective efficiency standards, demonstrating

energy efficiency measures in federal buildings, financing efficiency improvements in especially

difficult markets such as low-income households, schools and hospitals, and supporting state and

utility efforts to promote cost-effective efficiency improvements. DOE sets cost-effective

efficiency standards on appliances and other products that benefit manufacturers and consumers.

The federal government also supports the adoption of cost-effective building codes by states and

cities. And the federal government provides valuable information and technical assistance to

consumers to help them make informed, rational decisions concerning energy efficiency. For

example, DOE provides audits and co-funding of retrofits for schools and hospitals, as well as

energy audits for small industries. These programs are highly cost-effective with the value of

the energy savings they stimulate far exceeding their cost.

The federal government still has an essential role to play in promoting energy efficiency

in spite of today's low energy costs and the enormous progress made in improving energy

efficiency during the past 20 years. There is huge potential for further cost-effective energy

efficiency improvements in all sectors of the economy. EPRI, for example, estimates that

electricity use nationwide can be reduce by 30% through implementation of efficiency measures

that have an average cost of only $0.02 per kWh saved.

Spending federal dollars on energy efficiency R&D and promotion is a good investment

for the government. Federal expenditures are paid back when companies cut their energy bills

and sell energy efficiency measures, thereby increasing their income, profits, and income tax

payments. For example, the 50 million electronic ballasts sold through 1993 generated

additional gross revenues of about $500 million dollars for ballast manufacturers, implying

additional net income (i.e., profits) of approximately $40-50 million and additional income tax

collection of about $15 million by the federal government. Federal expenditures are also paid

back as the government reduces its own energy bills. And federal dollars are saved as more

workers are employed in a more energy-efficient and productive economy.

Improving energy efficiency leads to more jobs in the economy because manufacturing,

selling, and installing energy efficiency measures is more labor intensive than producing and

selling electricity, oil, natural gas or other conventional fuels. If the energy efficiency of our

buildings, factories, and vehicles is increased on a wide scale, ACEEE estimates that there could

be a net increase of 1. 1 million jobs within 15-20 years, thereby boosting personal income (and

income tax revenues) by tens of billions of dollars annually. By stimulating energy efficiency

improvements throughout the economy, DOE is directly as well as indirectly contributing to job

creation.
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The experience that DOE has had with low-emissivity windows, electronic ballasts, and

other "energy efficiency success stories" demonstrates that conducting applied research and co-

funding product development with the private sector is very valuable, but is not necessarily

sufficient to ensure success. Numerous barriers such as those mentioned above inhibit new

technologies from making a major impact in the marketplace. DOE's most successful energy

efficiency efforts in the past included a combination of R&D, demonstration and field testing,

co-funding for product refinement, providing objective product ratings and other information,

and consumer ^ucation. For examples of comprehensive efforts funded by DOE that have had

a big impact, I refer the Subcommittee to a new report by Lawrence Berkeley Laboratory titled

From the Lab to the Marketplace: Making America's Buildings More Energy Efficient,

which I would like to submit for the hearing record.

In my view, there is an important role for the federal government in acting as a "market

catalyst" ~ addressing barriers inhibit the adoption of cost-effective energy efficiency measures

in the marketplace. This means complementing the efforts of the private sector, but not doing

the product marketing that is the responsibility of individual companies. DOE's rY96 budget

request includes many important "market catalyzing" activities, including:

o the Motor Challenge program, which is demonstrating state-of-the-art, highly efficient

motor systems in industry, setting performance benchmarks, and providing information,

technical assistance and recognition to companies to foster efficiency improvements in

motor systems (which account for over two-thirds of electricity use in manufacturing).

o the Energy Analysis and Diagnostic Centers (EADC) program, which provides small

and medium-size manufacturers with energy audits while training energy engineers at

over 30 universities around the country.

o the Integrated Resource Planning (IRP) program, which is helping state utility

commissions and utilities to adopt state-of-the-art utility planning procedures and energy

efficiency programs.

o co-funding for the Consortium for Energy Efficiency, a large group of utilities and

other parties who have joined together to stimulate and provide initial markets for

advanced energy efficiency measures.

o technical assistance to HUD and local public housing officials for increasing the energy

efficiency of public and assisted housing.

o the Cool Communities program, which is assisting cities in setting up efforts to

mitigate urban heat islands through tree planting and modification of roof and pavement

materials, thereby cutting air conditioning requirements in a highly cost-effective manner.

The U.S. government is not spending an excessive amount of money on energy R&D.
Data from the International Energy Agency show that among the largest industrialized nations,

the United States is 6th out of ten nations in terms of federal energy R&D funding per unit of
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economic output. As of 1993, Japan spent three times as much as the U.S. on energy R&D per

unit of economic output; France, Canada, Switzerland and the Netherlands also spent more than

the United States. Our major trade competitors recognize that energy supply and use is

important and that government does have a key role to play in funding the development of and

promoting advanced energy technologies.

In summary, DOE's energy efficiency programs are providing benefits for the nation that

far exceed their cost. Working in partnership with the private sector, DOE is making a

difference through co-funding R&D on innovative energy-efficient technologies as well as

supporting critical "market catalyzing" activities. Continued funding for federal energy

efficiency programs will save consumers money, create jobs, and reduce pollution in a highly

cost-effective manner. Energy efficiency programs account for only 5% of DOE's total budget

request for FY96. I urge the Subcommittee to authorize full funding for these valuable

programs.

Thank you again for the opportunity to present these views.
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Mr. ROHRABACHER. Thank you both for your testimony and I

have a few questions for both of you. Is it Geller?
Mr. Geller. Yes.
Mr. ROHRABACHER. Mr. Geller, you were showing us this new

light that we spent $150 million on. Who was the other partner in

this that we gave the grant to?

Mr. Geller. It's a company called Fusion Lighting.
Mr. ROHRABACHER. Fusion Lighting.

Mr. Geller. Fusion Lighting in Rockville, Maryland, and don't
confuse that with the plasma physics t5^e of fusion that the gov-
ernment has sunk billions and billions in over the years with no
return in the foreseeable future.

Mr. ROHRABACHER. I am beginning to understand that better as
well.

Mr. Geller. This is—^the cost to the government so far for this

product, I believe, is less than $1 million.

Mr. ROHRABACHER. The figures I saw were $1.5 million, let's just

say, whatever, it is in that area?
Mr. Geller. In that area.

Mr. ROHRABACHER. Okay. And do you know the folks at this com-
pany?

Mr. Geller. I have met them, yes.

Mr. ROHRABACHER. Do they now own the patent for that?

Mr. Geller. I am not sure of the answer to that, but I can check
on that for you.
Mr. ROHRABACHER. Well, what's your guess? Isn't your guess

that they probably own the patent?
Mr. Geller. I think they do.

Mr. ROHRABACHER. How much money do you think the profit

that is going to make those people, whoever owns that patent?
Mr. Geller. It might make zero profits. It might make hundreds

of millions of dollars.

Mr. ROHRABACHER. Maybe even more.
Mr. Geller. Maybe more.
Mr. ROHRABACHER. I guess what I am saying here is if it seems

to me that if we—if this was made possible by part of this govern-

ment grant and this is going to make—enrich someone, I am not
saying that we should not have the profit motive at work even for

people who received grants, but there should be—should there not
be some return? Should not, if this makes $1 billion for these indi-

viduals, I mean after all, if they return half of the profit fi-om this,

if this makes $1 billion, it would pay for all of the money for the
research for other energy-related research programs that we don't

have the money for.

Mr. Geller. I understand your point, and I think it is something
worth considering. It is something that the Congress should con-

sider.

Mr. ROHRABACHER. That would be acceptable

—

Mr. Geller. The point that I tried to make in my testimony is

I urge you to look at this somewhat more broadly than just the di-

rect cost and potentially the direct return. If it succeeds in the
marketplace

—

Mr. ROHRABACHER. Any time you go away from the direct return,

any kind of spending can be justified. I will have to tell you. You
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go away from your direct return, I don't care what it is, and you
mentioned fusion energy a few moments ago, well, there is cer-

tainly a long-term return on that if we just stick with it for another
50 years.
Mr. Geller. It is the technology that is always 50 years away.
Mr. ROHRABACHER. Always. My point is this: That there is a

major direct return with the people we were involved with in this

project, as is true with some of the other projects that you have
mentioned.
Mr. Geller. If it succeeds in the marketplace. I assume if it

doesn't succeed, you won't ask for the money back, but if it does

—

Mr. Rohrabacher. Does it seem realistic or isn't it justifiable

that if we put a grant out, that we suggest that half the money be
returned, half of the property be returned to the government pro-
gram?
Mr. Sklar. If I can cut in here, I think under certain universally

applied principles, and I want to lay that out that all energies, not
just efficiency renewables, but conventional fusion and fission, that
if you are making a certain level of profit and you got Government
assistance, there is no reason why there can't be a way to basically
revolve it back to an R&D pool. This is worth considering as long
as it is not arbitrary.

Mr. Rohrabacher. I appreciate that and I think it is worth look-

ing into and it is worth—^we have a situation now where we are
suggesting that the Corporation for Public Broadcasting be—we
spend $315 million I think a year on Corporation for Public Broad-
casting and everybody says, oh, my goodness, you are going to kill

Big Bird. Well, Big Bird makes over $1 billion a year, my goodness,
in all of its marketing. So if we would have been thinking about
it then that might have financed the whole kit and kaboodle.
And when we are trying to bring down the level of deficit spend-

ing, also, having a relationship, a profit-sharing relationship with
the people who are asking for the grants might also encourage
some people to go to the private sector if those grants—meaning
some people would go to the government as their first alternative
rather than their last alternative.

Some research that is now being finsinced by government is not
research that, given that type of relationship, might not be fi-

nanced by someone on the outside.

Mr. Sklar. I also want to point out, in the renewals program we
have, through the Energy Policy Act, gotten 50/50 joint venture
monies and in there it allows the U.S. Government to recoup its

investment, and we are slowly, but steadily, trjdng to work with
Department Of Energy to actually enforce that provision of the
joint venture program, but the fact is that industry agrees that if

the government helps out in the hard times, there are instances
and ways to recoup that investment, and I think it is worth being
pursued by the Committee.

*[Due to a technical problem, no audiotape record is available for the remainder
of this session.]

Mr. Rohrabacher. I think this is an area we will be pursuing
this year and whether or not we can work out a workable system,
we will see. Certainly that will mean that some of the people like

yourselves who are suggesting that there are some things that the
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private sector will not handle because it is too long term, which is

basically your argument, that this would help deal with that type
of social need in the society.

Mr. Sklar, now, let me say that I have been hearing about solar
energy all of my life, even from the time when I was a little kid,
especially the time I was in college. Up until now—I have come to
the conclusion that up until now it was what I was hearing was
not the truth and that it was really that solar energy has just be-
come viable in the last few years because of technological break-
throughs. Am I correct? Is that the case?
Mr. Sklar. The market has really been booming now, not be-

cause of technological breakthroughs. Actually it has come through
increased approach of analysis of looking at the costing of systems.

It is a funny situation, but one of the things that Ronald Reagan
did for our industry was to require that when the Federal Govern-
ment purchases something, it doesn't look just at the capital costs,

it looks at the fuel costs.

The multilateral bank follows that now and you don't look just
at what are cost per kilowatt hour, but you look at the whole sys-
tems costs and we are absolutely cost competitive. When you have
different kinds of analysis being done that forces bureaucracies,
whether they be multilateral or our own to account for these kinds
of real costs, not bizarre costs, we have been starting to do it. We
have been starting to make market inroads.
Mr. ROHRABACHER. I appreciate that recognition that sometimes

conservative principles

—

Mr. Sklar. This was a perfect one. What we are hoping, and I

wasn't joking with you about the Weather Service, but you will find
a lot of government programs use diesel. Why? Because they have
always used diesel.

Is it cost-effective when the taxpayers pay for the diesel fuel? I

doubt it. We need to look at those things as a Nation to drive new
technology in the market place.

Mr. ROHRABACHER. But to my basic question, has there been
technological leaps in the last two years—you are the experts and
I am not—that have increased the productivity level of—because I

keep hearing about these wafer thin

—

Mr. Sklar. There has been immense technological process still

on the research side, and this technology is changing, particularly
photovoltaics, solar thermal, every quarter of the year there is a
bre£ikthrough.
But in terms of the market, this is like any kind of semi-conduc-

tor materiel, it is not mystical. Economies of scale of production
and deployment will create economies of scale of manufacturing.
Mr. ROHRABACHER. You are saying that we are now reaching a

point where economies of scale are beginning to kick in?
Mr. Sklar. That is right, authority and some of the these new

technological breakthroughs if integrated as these new manufactur-
ing plants are scaled up will make more efficient technology and
even more profitable.

It is how do we orchestrate this market aggregation in this in-

fancy—we learned from mistakes in the Carter years. What we
learned was that when the government does demos, which they
fund 100 percent, it is a failure. That is what we learned. We had
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rust buckets out there because the minute Federal money dried up,
everybody took a walk.
So what we instigated in the Bush years was this cost share

motif. Because when you go to your board of directors, your outside
investors and say we want to do this dish engine validation, but
we will have to ante it up, and it is going to have to be part of our
long-term or even our short-term strategic plan, if you are l5dng to

your investors, you are history as a company. That is what is

changing the dynamic in this thing.

Investment breeds investment so as long as the U.S. government
doesn't walk away from what we created and nurtures an industry
that holds the world's technological lead and the market at the mo-
ment, I think you are going to have a great story to tell, not in 40
years, but in 10 years.

Mr. RoHRABACHER. That gets me back to my question that I be-

lieve, and I want to be courteous here, but you skirted a little bit.

And that is when we are setting a time of when we should look at,

for a time, when the government no longer has to be the subsidizer

of this particular process, and I think that the criticism of the fu-

sion energy that we heard here today is somewhat justified and
will always be—like Brazil is the country of the future and always
will be, and fusion is the energy of the future and it always will

be.

Mr. Geller. Be careful. My wife is Brazilian.

Mr. ROHRABACHER. Is there a time that you think that we are

heading for when we have reached the critical mass

—

Mr. Sklar. Why I skirted around is that there are two different

issues.

First of all, even photovoltaics is non-monolithic. We are already

out of the single crystal side of the technology which started with
the space program and was pursued through the Carter years, and
we have several staggered kinds of programs.

I have told you that, yes, we have deadlines for each of our
subtasks within it that once we succeed, indeed the government
can walk away.
The other issue, and that is what I want to lay out, is what I

have been promised before, and this was during the Reagan years,

was they were going to treat all industries equally and it didn't

work out that way.
So if indeed the Federal Government was going to get out of ci-

vilian R&D totally for energy, we all had to come to terms with it,

if you are asking our industry, will we play ball, yes.

But if we are going to say we are going to still do fusion and fis-

sion and subsidize coal, and you guys should be big boys and walk
away from the door. I say, "Hey, you want a balanced portfolio?

That is bad public poHcy". So that is why you get a mixed message.
But if you want a sincere answer from our industry, we will work

with you as long as it is justly applied across the board, without
a doubt.
Mr. ROHRABACHER. Well said. Would you like that as your last

word?
Mr. Sklar. I would, yes.

Mr. ROHRABACHER. Mr. Geller, would you like to have a last

word?
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Mr. Geller. I think I have said everj^hing I wanted to. Energy
efficiency technologies I think are in a similar situation where
there is a lot of cost sharing, a lot more partnerships today than
there were 10 or 15 years ago that largely was initiated during the
Bush Administration.

It has continued during the Clinton Administration, a lot of vol-

untary R&D and promotion activities that are addressing these
market barriers and leading to results in the marketplace every
month in terms of new technologies reaching the marketplace,
being commercialized, adoption, growing, saving consumers billions

of dollars per year.

The national energy bill is about $500 billion per year and sav-
ings from energy efficiency is quite substantial and DOE has
played a valuable role in that and with reasonable support that can
continue.
Mr. ROHRABACHER. Thank you both very much. Let me note that

we will be working on the budget. If you have some specific areas
that you would like to communicate with us that you think could
be cut rather than just being here advocating, we would be very
happy to hear from you and perhaps in written communication,
saying these programs we view to be non-productive or counter-
productive or not worth the investment—we will be very happy to

take into consideration your opinion on those areas as well.

Mr. Sklar. We will do that.

Mr. Rohrabacher. Thank you very much. This hearing has been
very interesting and I appreciate all of your help and I now declare
it adjourned.

[Whereupon, at 3:40 p.m., the Subcommittee was adjourned.]
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APPENDIX I

FOLLOW-UP QUESTIONS FROM SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
Page 1

A. Alan Moghissi, Ph.D.

Temple University

1. EPA has long been criticized for the quality of the science it uses to promulgate

regulations.

Do you think that simply increasing EPA's R&D budget will result in better science, or

are fundamental reforms needed before more money can make a difference?

No. Increasing the funding would have no relationship to the quality of science. It is the

"culture" that needs to be changed.

One of the major increases in EPA's funding request for Fiscal Year 1996 is for the

Environmental Technology Initiative (ETI). ETI is intended to help develop and

encourage the use of innovative environmental cleanup technologies. EPA justifies ETI

by pointing to the potential enormous global market in green technologies.

Does it make sense to spend limited EPA R&D monies on this program, and if so, why?

There is a great deal of discussion on innovative technologies. The impediment for

developing and using innovative technologies is not lack of private money but regulatory

disincentive. In most cases, environmental regulations prescribe specific technologies

deemed acceptable by the regulators. Although the regulations permit "equivalent"

technologies, the respective industries often have to demonstrate to EPA and the states

that their proposed technology is indeed equivalent to the EPA-accepted technology.

Essentially every environmental law has a citizen suit provision, therefore, advocacy

groups can challenge the decision in courts with unknown outcome for the developer of

the technology. The countries of western Europe do not have environmental remediation

problems; even if they did they are likely to rely upon their own industry to provide

technologies. It is unlikely that the developing countries will adopt laws equivalent to

our Superfund, if for no other reason, because they do not have the economic resources.

However, there is a need in countries of the former Soviet Union for more economical

environmental remediation technologies, primarily in their nuclear facilities. For obvious

reasons, the Departments of Energy and Defense, rather than EPA, would be better

equipped to develop innovative technologies for these countries and for other applications

because of their tradition in technology development. Thus, the only justification for new

technologies would be for the EPA to develop and adopt them as acceptable for domestic
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FOLLOW-UP QUESTIONS FROM SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
Page 2

A. Alan Moghissi, Ph.D.

Temple University

In your testimony you indicate that EPA has been unable to concentrate its R&D
activities on fundamental problems, opting instead for a patchwork of research on specific

media, such as air or water, or classes of materials.

Do you feel that EPA's huge budgetary increase - nearly 40 percent - in the area of

"multimedia'research will help alleviate this problem, or is this more of a cosmetic

reshuffling of funds?

The problem is inherent in environmental protection. EPA has divided its efforts into four

major categories: engineering, physical sciences, including monitoring; health effects, and

ecological effects. Each of these constitutes a scientific field of enormous size.

Increasing (or decreasing) EPA's budget (except in assessments and monitoring),

including multimedia, will have an insignificant impact on EPA's ability to perform its

regulatory responsibilities.

In your testimony you argue that far too many of EPA's regulatory actions are based on

poor science. In an effort to improve its science, EPA is proposing to dramatically

increase its extramural grants.

Do you feel that increasing the uses of non-Agency scientists will improve EPA's R&D
program?

Extramural research will have an insignificant impact on interaction between EPA
scientists and outside scientists. When the EPA was formed, there was a great deal of

public support for its mission and the need for rapid development of regulations.

Accordingly, EPA was given significantly more money than it could spend in-house. At

the time, EPA chose to use contractors to perform research. Subsequently, the scientific

community argued that contracts were given to those who were not necessarily the most

qualified individuals and institutions. Furthermore, the quality of science produced by

many contractors was less than the scientific information coming from universities and

other research institutions. These complaints led to the establishment of extramural

research, patterned after the National Institutes of Health (NIH) and similar federal

agencies. Unfortunately, EPA did not have the infrastructure and the tradition to support

research comparable to NIH.



984

FOLLOW-UP QUESTIONS FROM SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
Page 3

A. Alan Moghissi, Ph.D.

Temple University

EPA recently announced its plans to reorganize its research laboratories and centers.

Under the reorganization plan the 12 labs and 4 assessment offices will be placed under

the management of three national laboratories and two national centers. The intent of the

reorganization is to improve the quality and quantity of the labs work by moving research

management out of EPA headquarters and into the national labs and centers.

Based on your experience with EPA and its research facilities, do you think this will be

a significant improvement?

From time to time, EPA (not unlike other agencies) reorganizes. The primary reason for

the latest reorganization is to move the decision-making process from headquarters to the

field. This reorganization has made the headquarters managers unhappy, and the field

labs happy. It is likely that decisions are faster implemented. However, the quality of

research is unlikely to change.

Your testimony on page 2 says that "EPA has been forced to follow scientific disciplines

that are necessary to implement mandates of various laws" that has resulted "in a

patchwork of R&D activities that address an environmental medium (air, water, soil, etc)

or a class of materials (pesticides, chemicals, radioactive materials, asbestos, etc.)." You
further state that "the emphasis of the new Congress on risk assessment and cost-benefit

analysis is the first and most helpful effort to provide a systems approach to

environmental management."

Could you please elaborate on what you mean by "a systems approach to environmental

management."?

The systems approach implies that one identifies a problem, quantifies its impact,

identifies a remedy, quantifies the beneficial impact of the remedy, and establishes the

cost of the remedy. Furthermore, the system approach requires an assessment of

alternatives to choices of remedies and their respective costs. The outcome is the most

cost-effective result.
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FOLLOW-UP QUESTIONS FROM SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
Page 4

A. Alan Moghissi, Ph.D.

Temple University

7. Your testimony on page 3 indicates that EPA's R&D program has created but small

amounts of original information, so that "in its assessments, EPA relies overwhelmingly

on scientific information generated by others."

Why is it that EPA's R&D program generates so little original information?

As mentioned above, environment encompasses such a large area of science and

engineering that scientific information resulting from R&D at the EPA is and will

continue to be insufficient to accommodate the scientific information needed for

development of regulations. Furthermore, scientific results published by the global

scientific community, particularly research supported by federal agencies, are considerably

more than research results from the EPA and its extramural program.

On page 3 of your testimony, you state: "Experience has shown that EPA's current

competency is far in excess of what could be needed to perform R&D in categories 1

[i.e., assessments] and 2 [i.e., monitoring].

Would you please elaborate on this statement? Are you saying that EPA spends far too

much money in these areas? What exactly do you mean?

Assessments and monitoring efforts require competency in relevant areas. For example,

if a substance is being assessed for its carcinogenic potency, EPA must have access to

those who are competent in the biology of cancer assessment, pharmacokinetics, and other

relevant disciplines. Similarly, an exposure assessment may require individuals

knowledgeable in atmospheric transport, hydrology, and plant physiology. Currently, EPA
has sufficient competency in its assessment program to perform its assessment functions.

However, in the past, EPA justified its research in category 3 (creation of original

information) on the basis that individuals with specific competencies would be needed in

assessments. My statement suggested that this justification is no longer valid.
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FOLLOW-UP QUESTIONS FROM SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
Page 5

A. Alan Moghissi, Ph.D.

Temple University

On page 3 of your testimony, you also state: "A major shortcoming of the EPA's

decision-making process is its reliance upon poor science."

Could you please provide us with some specific examples of EPA's reliance on poor

science?

There have been numerous allegations that EPA relies upon scientific information that has

not been subjected to scientific peer review, chooses information that supports its

preconceived notion, and disregards others. An example is the regulations for control of

uranium mill tailings. Although the Court upheld the decision of the EPA, its science

was heavily criticized. Similarly, the science base of the National Emission Standards for

hazardous air pollutants is questionable. For example, the Science Advisory Board of the

EPA strongly criticized the proposed rule for radionuclides. The review by the National

Academy of Sciences of EPA's risk assessment provides another example of poor

scientific practices at the EPA. It is hoped that regulations of the EPA (and other

agencies such as OSHA) are reevaluated, and judicious revisions are initiated.

10. On page 4 of your testimony, you say that "EPA's actions are often based on Gray

Literature" [i.e., written information prepared by government agencies, advocacy groups,

and others that has not been subject to peer review].

a. Could you please provide us with some specific examples of EPA's reliance on

"Gray Literature"?

b. Why has there been a tendency for the EPA to use "Gray Literature" rather than

on "peer-reviewed" or "consensus" science?

Gray literature refers to in-house reports, and other information that have not been

subjected to independent peer review. A large number of EPA regulations is based on

gray literature, including most regulations dealing with hazardous waste. They are

normally based on a report prepared by an EPA contractor. The reason for reliance upon

gray literature is convenience. Peer review requires submission to a scientific journal,

review by several independent and often unidentified reviewers, and response to these

reviewers. Most reputable journals have a rejection rate of 20% or more. In the case of

the EPA, it is likely that contractor reports would be subjected to a significantly higher

rejection rate.
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FOLLOW-UP QUESTIONS FROM SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
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A. Alan Moghissi, Ph.D.

Temple University

11. At the beginning of page 5 of your testimony, you state that "[the scientific community
has expressed a great deal of reservation on how EPA performs its human health risk

assessment."

Could you please elaborate on this statement and provide some specific examples?

The subject is too complex for a response in a few words. However, I will try to provide

a reasonable summary: EPA relies upon rodents that have been exposed to three exposure

levels. These are: very high (nearly acute toxic levels), intermediate, and low.

Subsequently, these are used to assess the carcinogenic potency of a material at levels that

are often lower by a factor of several thousands. The model that is used implies

physiological similarity between rodents and humans. It also forces a linear part at the

lower end of the exposure. Although these assumptions are sometimes valid, studies by

Bruce Ames at the University of California and many others have shown that they often

miss the mark. Even more objectionable is the practice of not using the most likely

value, but putting an error bar on the model, and choosing the upper 95th percentile of

the error. I urge the reading of papers by Ames, the aforementioned report of the

National Academy of Sciences, and the report of the American Council on Science and

Health "From Mice To Man."

12. On page 5 of your testimony, you say that "as a general rule, EPA accepts a lifetime risk

of 10-* to be acceptable."

What is the basis for this 10-* figure? Is it merely an arbitrary figure?

If there is a rationale for the choice of 10-*, it is a well-kept secret known to a few. It

is clearly arbitrary.

oo ono
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FOLLOW-UP QUESTIONS FROM SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
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A. Alan Moghissi, Ph.D.

Temple University

13. Your third recommendation on page 5 of your testimony is that "EPA should undertake

a research effort to remove all societal objectives from its risk assessment process."

What do you mean by the term "societal objectives" in this context?

Societal objectives are actions that are not scientific but are followed because of reasons

to support the society. Risk assessment as performed by the EPA, is trying to be "prudent

and protect the public." The science at the EPA must be as objective and as accurate as

possible. EPA's risk assessment uses the upper 95th percentile of the calculated error

rather than the most likely value. Thus, prudence should be included in the application

of science in the regulatory process and not in the development of scientific information.

14. Your fifth recommendation on page 5 of your testimony is that "EPA staff should be

encouraged to publish the results of R&D activities in peer-reviewed scientific journals."

Since most scientists are eager to publish, what explains the reticence on the part of EPA
staff, or is their work simply not of sufficient quality to publish?

This is a very important question. The primary rea.son is the lack of incentive. The

promotion of EPA scientists does not require scientific accomplishments as demonstrated

by publication in scientific journals, at least not to the same level that is common in

universities and the NIH.
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Answers to FoUowup Questions to Dr. William Happer
Concerning his Testimony of February 13

to the Subcommittee of Energy and Environment

1

.

The weapons laboratories have roughly twice as many people now as at the height

of the cold war in the 1960's. The current approximately $3 billion budget for the weapons

laboratories is largely determined by the number of people employed. If the number of

people on the payroll were hcdved, there would be a savings of more than $1 biUion per

year. The precise amount of the savings would depend on the skills mix of the downsized

laboratory and on the overhead functions retained.

2. In principal, it would be possible for NSF to take over the high-energy and nuclear

physics research now done by the DOE. However, NSF is not now structured to manage

large facilities like the particle accelerators that are essential for much of modern research

in high energy and nuclear physics.

3. The most important reason for industry cost sharing is to guide in the allocation

of limited resources, not so much in the recovery of costs for the federal government. If

industry is willing to share some of the cost of building or operating a large, federally funded

facihty, the facility has some vaJue to industry. For example, American citizens grudgingly

pay a gasoline tax for the use of the highway system because they really need highways.

The magnitude of the cost sharing should be "what the market wiU bear," provided that

it is greater than some minimum amount which would indicate no real industry interest.

For similar reasons, industry should be asked to pay part of the cost for NASA's space

station, since one of the justifications for that project is space manufacturing.

4. For example, the Los Alamos Meson Physics Facility or LAMPF is several decades

old, expensive to operate, and no longer competitive for basic research, although it still sup-

ports a smcdl number of excellent research projects. It would be better to shut LAMPF and

replace it with a modern accelerator which would be cheaper to operate and more appro-

priate for modern research needs. Expermental reactors built to support the long-defunct

fast breeder reactor at Clinch River are still being mainteiined at substantial expense in-

the eastern part of the state of Washington in Idaho.

5. In the case of radon, the epidemiological data is poor and based on uranium

miners. The data is hard to interpret crisply because many of the miners smoked heavily,

were subject to siUcosis from hard-rock mining operations, etc. The DOE radon program

aims to understand the fundamental causative mechanism of radon-induced cancer. This

research will be helpful for other cancer causing agents. It is already clear that DNA repair

enzymes and other subtle microbiological phenomena are at the heart of the problem. I

can think of no better investment of the taxpayer's funds than the DOE radon program.

60-cycle magnetic fields probably cause no harm at all, but hysterical public response

to supposed dangers has resulted in great public expense, loss of property values, costly

relocation of power lines and buildings, etc. Much of what passes for research on 60-cycle

magnetic fields is undertaken by zealots who 2ilTeady are convinced that they wiU find

deleterious effects. Unless sound research is done by DOE and its contractors, the zealots

wiU win the day, much to the economic detriment and intellectual honesty of the United

States.
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The main concern about solar ultraviolet radiation is its connection with human skin

Ccincer, and its effects on crops and other living things. The actual data on UV damage
are poor and misleading. For example, so-caJled scientific advice that shorter-wavelength

UVB, which is attenuated by ozone, is harmful while longer-wavelength UVA gives a

"healthy tan," is almost certainly wrong. Research by DOE contractors has shown that

supposedly benign UVA and even visible light are a bigger cause of deadly melanoma
cancer in laboratory animals than UVB. Human beings may respond in the same way.

Over the pa^t fifty years, miUions of our fellow citizens, misled by "scientific" advice,

have damaged their skins by using sunscreens that block UVB and let through supposedly

healthy UVA radiation. Without unbiased research, of the type supported by DOE, it will

not be possible to take proper protective measures in the future.

6. Giving complete control of the important Human Genome Project to a single

agency, either NIH or DOE, is not a good idea because of the Ukehhood of "one point

failure." No organization is wise enough to avoid bad judgement on research directions

from time to time. The DOE expends human genome funds at universities as well as at

its National Laboratories.

7. The largest component of the DOE budget now is the site cleanup program. In the

view of many people who have looked at how DOE cleanup money is being spent, much
of it is wasted. In my view it would be better to scrap the present untenable agreements

between DOE, EPA and loced governments, and start again. This cannot be done without

the political support of a highly-respected, public commission. The few very dangerous

situations, for example, potenticdly explosive waste storage tanks, should be dealt with

immediately, but nothing should be done with many of the less serious situations until

better technology is available. The DOE Nationcd Laboratories, in conjunction with private

industry, could be very helpful here. In some cases, sound analysis will probably show that

no remediation at all is the best policy.

8. The DOE should phase itself out of the self-regulation business in a period of

several years to insure an orderly transfer of responsibility to extern2d regulatory agencies.

9. I strongly support the GOCO concept. In contrast to the civil service, a GOCO
can hire and fire people more efficiently to cope with changing conditions, it can more

easily reward good performance and punish poor performajice. Although there are a few

excellent federal laboratories, the vast majority of federal laboratories of lower quality than

the DOE GOCO laboratories.

10. I beheve that US firms can compete adequately without Federal joint-venture

programs, provided that the tax and regulatory burden on US firms is appropriate, and

provided that firms are idlowed to profit from their investments in research. For example,

profitable pharmaceutical and mediccd supply companies have supported vigorous private

research efforts. Heavily regulated and marginally profitable electric utiUty companies have

not.

Technologicsd progress in forward-looking private industry would quickly grind to a

halt, however, if the impressive federal investment in basic research at universities and

National Laboratories were seriously curtailed. In both the United States and Japan,

high-technology industry has been nourished since World War II by federad support of

spectacular basic research in the United States.
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Mr. Rezendes' responses to followup questions provided bv the

Subcommittee on Energy and Environment. Committee on Science

1. Mr. Chairman, we have two problems in mind. First, according to

dozens of interviews conducted during the course of our general

management review of the Energy Department, DOE's managers in the

field often lack the experience and first-hand knowledge of the programs

they administer. This is especially true, we were told, In environmental

technology and related fields of expertise. Second, DOE's contractor

workforce has been trained over the years to produce, test, and maintain

nuclear weapons but since the late 1980s is expected to undertake what

has become the largest environmental cleanup operation in the world.

Contractors at Hanford and Oak Ridge, for example, are now retraining

their employees for these new skills and responsibilities.

2. Mr. Chairman, there are several reasons for DOE's problems with its

ms^or systems acquisitions. DOE's bureaucracy has been slow to react to

changes in the marlcetplace, as it was when developing the Gas
Centrifuge Enrichment Project. DOE has been slow to react to political

realities, as it was when continuing the Clinch River Breeder Reactor.

Once DOE (or other large bureaucracies) start a project, it attracts many
political and scientific constituencies and they make It tough fbr

bureaucrats to kill a project that develops serious problems; in effect, the

project takes on a life of its own, as we saw with the Superconducting

Super Collider (SSC). DOE major systems acquisitions have also

suffered from poor management controls; as costs spiraled, administrators

were not able to control them. Finally, there has been a practice at DOE
to begin with low cost estimates in order to have a program approved and
started, and tiien to add on components far beyond the original objective.

3. Our survey was sent to former DOE ofFiclals and energy-policy

experts with first-hand knowledge of the Department's creation, evolution,

and current operations. Among the questions we asked are tiie following;

Should DOE be a cabinet-level department? What are the best locations

for DOE'S missions? What priority should be attached to each DOE
mission? What should DOE's organization chart look like? On the

questionnaire we listed 16 DOE missions for respondents to comment on.

These are "basic research," "improving industiial competitiveness,"
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"energy supply research and development," "nuclear weapons research,

development, and testino," "materials support for nuclear weapons

production," "verification and arms control technoloQies," "cleanup of

inactive weapons complex sites," "waste management at active weapons

sites," "managing civilian nuclear waste," "energy policy," "strategic

petroleum reserve," "energy information," "power martceting

administrations," "science education," "environment, health, and safety

oversight," and the "national lat}oretories."

4. Mr. Chairman, among our respondents 40 percent strongly

supported and 26 percent generally supported keeping DOE as a cabinet-

level department. On the other hand, 3 percent strongly opposed and 26

percent generally opposed maintaining cabinet status. Another s percent

had no preference.

S. Among our respondents, 40 percent prefenred to keep basic

research In DOE, and another 3 percent would have DOE share its

responsibilities with other agencies or departments. The remaining 57

percent of respondents said that research should be moved out of the

Energy Department: 40 percent to the National Science Foundation; and

about 3 percent each to the Commerce Department, the Interior

Department, a private or quasi-public agency, a new government agency,

the share of non-DOE organizations, or any other location but DOE.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Earmarks

Question 1: Over the past decade or so, DOE's Office of Energy Research
budget has become one of the favorite places for Appropriations
Committee earmarks.

How many Appropriations Committee earmarks are in the FY 1995
budget, how much was appropriated for each, and which of these
are you requesting funding for in FY 1996?

Answer: The FY 1995 appropriation identified 6 earmarks for the Office

of Energy Rus^arch as follows:

Basic Energy Sciences
Purdue Midwest Superconductivity $3,700,000
Florida State University 5,900,000

Biological and Environmental Research
Infectious Hospital Waste Sterilization 1,000,000
Boron Neutron Capture Therapy 1,000,000
University of Nebraska Transplant Center 5,000,000
Oregon Health Sciences University 5,000,000
National Biomedical Tracer Facility 3,000,000

Of these earmarks, the only follow-on funding requested in the FY 1996

President's Budget Request is for Florida State University. The Florida

State University program has been normalized at a level of $2,800,000

beginning in FY 1995. The Department has agreed to fund the Florida

State University Supercomputer Research Institute at $2,800,000 per year

for five years. DOE will select the projects to be funded from among

those proposed by Florida State University using our normal peer-review

process.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Sonolumlnescence

Question 2: What level of funding has DOE provided for the study of
sonolumlnescence in the past, what is the current level of
funding, and how much is proposed for FY 1996?

Answer: The Basic Energy Sciences program. Engineering and Geosclences

subprogram has provided $80,000 per year for the last nine years

for this work at the University of California, Los Angeles.

Continuation of research at the same level in FY 1996 is

planned. The objective of this research is to develop a model

for sonolumlnescence. It also complements other projects in the

division. Sonolumlnescence is an effect in which highly

concentrated sound waves in liquids generate very short bursts

of light from bubbles in the liquid. These light bursts occur

with very high regularity in time.

The Basic Energy Sciences program. Advanced Energy Projects

subprogram, provided $852,000 support from December 199r to

December 1994. The goal was to perform experimental

measurements that could lead to an explanation of this

phenomenon

.
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QUESTIONS FROM REPRESENTATIVF ROHRABACHER

0MB Passback

Question 3: Please identify all FY 1996 funding for your programs added by
OHB during the passback process to the Department's initial
FY 1996 budget request submitted to 0MB.

Answer: > It would be incorrect to state that "funds were added by 0MB

during the passback process." During the formulation of the DOE

FY 1996 budget request, the Department of Energy, the Office of

Science and Technology Policy, and the Office of Management and

Budget worked together to define the appropriate elements and

scope of the science facilities initiative. These discussions

began during the summer, prior to the submission of the

Department's budget request to 0MB, and continued throughout the

Fall. An amount of $100 million to enhance facilities

operations was agreed to by all parties during the fall, once

the results of a survey of facility users became available.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

U.S. Global Change Research Program

Question 4: Please provide a complete listing of all OER programs/projects
included in the U.S. Global Change Research Program, coordinated

by the National Science and Technology Council's Committee on

Environmental and Natural Resources, including, for each:

a. A brief description; and

b. FY 1994, FY 1995, and FY 1996 funding levels.

Answer 4a: The OER Programs included in the focused U.S. Global Change

Research Program are:

Atmospheric Radiation Measurement (ARM) Program

Greenhouse Gas and Climate Research Program

Computer Hardware, Advanced Mathematics and Model Physics

(CHAMMP) Program

Oceans Research Program

Integrated Assessments Program

Quantitative Links Program

National Institute for Global Environmental Change (NIGEC)

Program

Information Management Program

Education for Global Change Program

Atmospheric Sciences Program

Ocean Margins Program

Program for Ecosystem Research (PER)

Atmospheric Radiation Measurement Program: This is an

observational and analytical research program to quantitatively

describe the radiation balance from the Earth's surface to the

top of the atmosphere and to determine the atmospheric

characteristics (e.g., role of clouds, aerosols, water vapor)

responsible for this balance. The program's goal is to improve

how these processes are captured in models used to predict
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climate. It Includes research on utilizing unmanned aerospace

vehicles as a platform for sustained measurements of radiation

and atmospheric properties at high altitudes.

Greenhouse Gas and Climate Research Program: This program

Includes research to understand the processes controlling

sources and sinks of atmospheric carbon dioxide (CO;) in the

terrestrial biosphere; determine decadal to century climate

sensitivity to increasing concentrations of greenhouse gases and

aerosols; identify why there is disagreement in climate

predictions among the different climate models and provide the

foundation for model improvements; identify major linkages and

feedbacks between the atmosphere, ocean, terrestrial biosphere,

and cryosphere that affect the climate; and understand the

response of terrestrial plants to increasing COj.

Computer Hardware, Advanced Mathematics and Model Physics

Program: This program is intended to develop the next

generation of models for predicting climate by developing

mathematical formulations and software that use the extensive

parallelism of the emerging generation of computers and using

improved algorithms that have been thoroughly verified with

comprehensive sets of field observations.

The Oceans Research Program is intended to provide support for a

global survey of CO; in the ocean in order to quantify the role

of the ocean as a source or sink for atmospheric COj. This

program is also intended to improve the ocean circulation models

used for climate research, focusing particularly on questions of

heat transport In the ocean.

The Integrated Assessments Program is intended to develop an

integrated framework for assessing the potential economic

consequences of human-induced global climate change and for

comparing the costs and benefits of different policy options
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that are intended to ameliorate potential adverse impacts of

climate change.

Quantitative Links Program: The goal of this program is to

establish the relationships among atmospheric processes, changes

in radiative fluxes, and/or changes in local temperature and

long-term changes in global temperature (or other climatic

changes). Measurements to quantify the relationships between

changes in atmospheric composition and climate change are the

primary focus of this program. The program is being phased out

to support increased research in the Integrated Assessments,

ARM, and Greenhouse Gas and Climate Research Programs.

National Institute for Global Environmental Change (NIGEC):

This is a university-based program that competitively funds

research on the DOE global change research priorities through

six regional centers at universities in the U.S. NIGEC is

operated for DOE by the University of California through a

Cooperative Agreement. The emphasis is on improving

understanding of the potential consequences of climatic and

atmospheric changes on major regional resources and ecosystems

of utilitarian and intrinsic value to humans.

Information Management Program: This program is intended to

quality assure, archive, and manage global change data,

particularly global change data relevant to energy-related

issues, to promote and facilitate the exchange of technical

information and quality assured data to policy makers and to

scientists involved In global change research, and to perform

high quality analyses of complex data to synthesize information

needed in evaluating and assessing environmental issues.

Education for Global Change Program: This program awards

competitive fellowships at the post-doctoral, graduate, and

undergraduate level for the support of global change research.
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Special emphasis is given to training global change researchers

in an interdisciplinary or multidisciplinary research setting by

linking applicants to ongoing global change research in Federal

and national laboratories and universities where there are

opportunities to acquire practical experience in the

multidisciplinary science of global change. This program

includes support for students and postdoctoral fellows at

historically minority institutions.

The Atmospheric Sciences Program is intended to provide

understanding and information on processes controlling ozone and

UV-B trends in mid-latitudes, including pollution influences on

stratospheric ozone, the role of heterogeneous chemistry, and

improved analysis of ozone and UV-B variation and trends.

Ocean Margins Program: This program is intended to quantify the

role of the coastal ocean as a sink for atmospheric COj and to

describe the major processes controlling the uptake and ultimate

sequestration of carbon by the coastal oceans. This is an

essential component of research to understand the fate of COj

from fossil fuel combustion.

The Program for Ecosystem Research (PER) is an experimental

modeling program to quantify the response of terrestrial

organisms and ecosystems to changes in climate and atmospheric

composition and to determine the biological and ecological

mechanisms controlling the observed responses.
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Answer 4b: The funding for these programs In FY 1994, FY 1995, and FY 1996

is as follows:

Atmospheric Radiation Meas. Prgm. 1/

Greenhouse Gas & Climate Res. 2/

Computer Hardware, Advanced

Mathematics & Model Physics Program

Education for Global Change Program

Information Management Program

Integrated Assessments Program

National Institute for Global Env.

Change

Oceans Research Program

Quantitative Links Program

Atmospheric Sciences Program 3/

Ocean Margins Program

Program for Ecosystem Research (PER)

(B//

FY 1994
$37.3
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Global Climate Change

Question 5: Please provide a11 OER funding for FY 1994, FY 1995, and FY 1996
used to support the activities of the United Nation's
Intergovernmental Panel on Climate Change (IPCC) and/or the
Intergovernmental Negotiating Committee for a Framework
Convention on Climate Change.

Answer: In FY 1994 and FY 1995, the Department's Office of Energy

Research provided Just over $1,000,000 for the support of travel

costs and computer tine of scientists and staff who were asked

to write, coordinate, and review chapters of the IPCC Working

Groups I, II, and III Assessment Reports. The FY 1996 costs are

unknown but are expected to be much lower than in FY 1994 and

1995 because the three IPCC Working Group Reports will have been

completed, reviewed and in the process of being published In

FY 1996.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

BioloQical and Environmental Research

Question 1: What are the estimated FY 1997, FY 1998, FY 1999, and FY 2000
budget authorization funding requirements, by BER
progran\/subprogram, given the FY 1996 budget authorization
request for BER?

Answer: Outyear funding estimates for FY 1997 - FY 2000, by program, are

not available at this time. The Department plans to consider

recommendations from advisory groups such as the Galvin and

Yergin panels in formulating its outyear estimates by program

which are predicated on projected DOE savings from FY 1996

through FY 2000 of $10.4 billion in outlays.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 2: What is the level of funding for each DOE laboratory, by BER
progratn/subprogram, for each of FY 1994, FY 1995, and 1996?

Answer: The following table shows the requested information.

BIOLOGICAL & ENVIRONMENTAL RESEARCH
LABORATORY FUNDING SUMMARY

(B/A in thousands)

FY 1994 FY 1995 FY 1996

AMES LABORATORY
Operating Expenses
Analytical Technology
General Life Sciences
Subtotal Operating Expenses

Capital Equipment
TOTAL, Ames Laboratory 583 657 599

ARGONNE NATIONAL LABORATORY
Operating Expenses
Analytical Technology
Environmental Research
Health Effects
General Life Sciences
Carbon Dioxide Research
Subtotal Operating Expenses

Capital Equipment
Construction

TOTAL, Argonne National Laboratory 17,341 18,440 16,583

BROOKHAVEN NATIONAL LABORATORY
Operating Expenses
Environmental Research
Health Effects
General Life Sciences
Medical Applications
Carbon Dioxide Research
Subtotal Operating Expenses 25,933 25,365 25,974

Capital Equipment - 2,163 3,002 1,984
Construction 5.821

TOTAL, Brookhaven National Laboratory 33,917 28,367 27,958

s
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FY 1994 FY 1995 FY 1996

ENVIRONMENTAL MEASUREMENTS LABORATORY
Operating Expenses
Analytical Technology 3,493 3,285 3,391
Environmental Research 1,294 1,334 1,334
Carbon Dioxide Research 403 415 415
Subtotal Operating Expenses 5,190 5,034 5,140

Capital Equipment 194 250 200
TOTAL, Environmental
Measurements Laboratory 5,384 5,284 5,340

IDAHO NATIONAL ENGINEERING LABORATORY
Operating Expenses
Analytical Technology 107 145 200
Environmental Research 1,048 445 510
Medical Applications 4.860 2.480 1.500
Subtotal Operating Expenses 6,015 3,070 2,210

Capital Equipment 40
TOTAL, Idaho National Engineering
Laboratory 6,015 3,110 2,210

INHALATION TOXICOLOGY RESEARCH INSTITUTE
Operating Expenses
Analytical Technology 82
Health Effects 6.996 6.408 6.325
Subtotal Operating Expenses 7,078 6,408 6,325

Capital Equipment 352 177 200
Construction 410 400

TOTAL, Inhalation Toxicology Research
Institute 7,840 6,585 6,925

LABORATORY OF RAD I 08 I CLOG Y AND
ENVIRONMENTAL HEALTH
Operating Expenses
Health Effects 1,305 1,217 705
General Life Sciences 1.553 1.215 560
Subtotal Operating Expenses 2,858 2,432 1,265

Capital Equipment 97 150 100
TOTAL, Laboratory df Radiobiology and

Environmental Health 2,955 2,582 1,365

\
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FY 1994 FY 1995 FY 1996

LAWRENCE BERKELEY LABORATORY
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FY 1994 FY 1995 FY 1996

OAK RIDGE NATIONAL LABORATORY
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0_12M FY 1995 FY 1996

TOTAL, West inghouse Sa'vannah River iff ]^ |g§

WESTINGHOUSE SAVANNAH RTyfP
Operating Expenses
Analytical Technology ,0? ,.a
DTAL. Ue<;tinohn..<:D c;w„,„,u D,-..-_ fM lis 300
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 3: Please explain the role of BER with respect to the ENVIRONMENTAL
TECHNOLOGY PARTNERSHIPS/SUSTAINABLE DEVELOPMENT initiative,
including specific BER program/subprogram funding levels for
FY 1995 and proposed in FY 1996, as well as a description of the
specific projects to be undertaken.

Answer: Specific funding for the ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS

Initiative is not separately identified in FY 1995, but research

directly re'.ivant to this and tu SUSTAINABLE DEVELOPMENT is

supported through BER's existing programs in a) bioremediatlon

and biotechnology as applied to environmental problems and in b)

Integrated assessments. In the area of bioremediatlon,

$1,600,000 is being used to support research at the Pacific

Northwest Laboratory ($900,000) that focuses on redesign of

enzymes that will degrade a range of environmental toxins, as

well as to support a study at the University of Tennessee and

the Oak Ridge National Laboratory ($700,000) on the degradation

of contaminants by genetically-engineered bacteria. In FY 1995,

a new research focus in Global Change Assessment Research is

being Initiated at a level of $1,500,000, which will support

research methodologies for Integrated assessment (technological

and economic) of climate change. Under the FY 1996

ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS/SUSTAINABLE DEVELOPMENT

Initiative, BER has budgeted $6,000,000. Of this, $4,000,000

will be used in the area of bioremediation/biotechnology to

support experimental and computational structural biology
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research needed for the restoration of contaminated sites and In

the management of waste stream effluents as they are produced.

The remaining $2,000,000 will be used to broaden Integrated

assessment research beyond global climate change and to develop

methodologies for performing risk assessments of a variety of

environmental Issues. Other FY 1996 BER activities that will

contribute to the knowledge base necessary for sustainable

development are the Microbial Genome program ($3,000,000) and

the Program for Ecosystem Research ($5,000,000), the goal of the

latter being to determine how terrestrial ecosystems adjust to

human -Induced global changes.

B/A
$000

FY 1996
Sustainable Technology
Development Partnerships

Bloremedlatlon $ $4,000,000
Microbial Genome 3,000,000
Integrated Assessment 2,000,000
Program for Ecosystem Research 5.000.000 Q

Totals $8,000,000 $6,000,000
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 4: What Is the Microbial Genome Initiative and what funding Is

proposed for FY 1996?

Answer: In 1994, the Biological and Environmental Research (BER) program

launched the Microbial Genome Initiative (MGI), as a spin-off

from the Human Genome Program. Molecular biological research on

Industrially Important microorganisms and on microorganisms

which live In extreme environments Is a developing area of great

scientific promise which Impacts many DOE missions and U.S<

Industry. Knowledge of microbial genomes will lead to new

biotechnologies. Including development of thermostable enzymes,

alternative energy sources, blodegradatlve and blosynthetic

enzymes, and. genetic resistance and repair systems. FY 1996

funding proposed for the MGI Is $3,000,000.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 5: DOE's FY 1996 budget document (page 393 of Volume 2 of 5) states

that "[t]he Office of Health and Environmental Research in the
Office of Energy Research has the responsibility of assuring
compliance with 10 CFR Part 745, Federal Policy for the

Protection of Human Subjects."

a. What are the number of FTE's in the Office and what is the
Office's funding level for each of FY 1994, FY 1995 and

FY 1996?

b. Why isn't this compliance responsibility under the authority
of the Assistant Secretary for Environment, Safety and

Health?

Answer: The number of FTE's in the Office of Health and Environmental

Research, responsible for human subject compliance, is about one

and one-half. The funding for this effort is approximately

$150,000 for FY 1994, FY 1995 and FY 1996.

The Energy Research compliance responsibility for human subject

activities involves research issues, while EH-related compliance

usually pertains to occupational or facilities compliance.

Therefore, human subject research compliance activities are

directly related to ER's mission and are appropriately placed

under the authority of the Office of Energy Research.

The first DOE Human Subject regulations (10 CFR Part 745) were

drafted by BER in 1976. BER has been a leader in the

interagency Human Subjects Committee since 1980 and has been

acknowledged by NIH and the other Federal agencies to have an
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exemplary program. It was this Conmittee that drafted the

current Federal common rule on protecting human subjects and, as

a result of BER leadership, DOE was the first Federal agency to

formally promulgate this regulation in 1991. In almost all

Federal agencies, human subject research activities are assigned

to a research office or housed in a stand-alone human subjects

office to assure the perspective necessary for oversight of

research involving human subjects.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 6: What is the level of funding in FY 1995 and FY 1996 in

Measurement Science for "study of ocean. . .environments?" (DOE's
FY 1996 budget document, page 403 of Volume 2 of 5).

Answer: The BER level of funding in measurement science for studies of

ocean environments is:

B/A
FY 1995 FY 1996

$393,000 $488,000

The projects being funded are:

Woods Hole Oceanographic Institute: Development of an Iq

situ flow cytometer for analysis of microscopic particles In

seawater directly, rather than by having to remove them from

their surroundings and analyzing them at a later time.

University of Massachusetts- -Boston: Development of a fiber

optic fluorometry system capable of measuring fossil fuel

hydrocarbons in marine sediments.

Brookhaven National Laboratory: Research In fluorometry to

. develop a rapid measurement instrument capable of analyzing

individual phytopl ankton cells In ocean waters, in order to

study the carbon In biomass In the oceans and ocean margins.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 7: What is the total DOE funding In FY 1995 and FY 1996, including
operating expenses and capital equipment for radon research?

Answer: The BER budget for radon is:

BZA
FY 1995 FY 1996

$8,700,000 $7,600,000
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 8a: What is the state-of-the-art knowledge with respect to the human
health effects of radon?

Answer 8a: The state-of-the-art knowledge of human health effects of radon

has greatly advanced since the DOE radon program began in 1987.

Prior to that time, radon health knowledge came solely from

extrapolation from uranium miner data. Recently completed North

American residential radon epidemiology studies (one conducted

by the National Institutes of Health and the other funded by the

Canadian Government) show no effect from radon. These

epidemiology studies have also demonstrated that U.S. radon

levels are much lower than previously thought. Because the

effect of radon is so small, neither of these studies

individually can definitively answer the question of radon risk

in homes. Therefore, DOE has taken the initiative in bringing

together the world's residential radon epidemiology

investigators to collect similar data and pool their results for

greater statistical power. This effort is not yet complete.

The 1993 EPA National Residential Radon Survey showed that

average U.S. radon levels are only 1.25 pico curies per liter.

Less than 6 percent of U.S. homes are over 4 pico curies per

liter and 0.1 percent are over 20 pico curies per liter. To

help identify these relatively few elevated homes, DOE and EPA
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are completing a "high areas" feasibility study. These studies

are producing dramatic results in terms of the very limited

areas that actually have elevated radon levels.

Studies of radon entry processes indicate that under some

circumstances the radon resistance techniques recommended in

some building codes may actually increase radon levels in homes.

Additionally, measurement technology and exposure studies have

confirmed the lack of usefulness or validity of short term radon

measurements.

Recent cellular and molecular studies have shown that some

damage caused by radon alpha emissions is repaired both at the

tissue and molecular level. Recent scientific information also

shows that dose and dose rate in the uranium mines cannot be

used to predict indoor radon risk to the public, and when used,

markedly overestimate the risk. It is now recognized that

carcinogenesis is a complex multistep process. Therefore, if

any step is non-linear, it precludes a linear response with dose

(linear response has been a traditional assumption in

extrapolating from highly exposed miners). Lastly, studies of

lung cancer in miner families provide evidence for a genetic

determinant. Understanding the genetic basis for differences in

susceptibility may allow identification of a subpopulation at

higher risk. Genetic marker studies such as those conducted by

DOE may ultimately identify those individuals at risk.
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Question 8b. Does this state-of-the-art knowledge confirm or call into

question any existing or proposed EPA radon

standards/guidel ines?

Answer 8b: Yes, this information does call into question some EPA

standards/guidelines. EPA itself is funding a National Academy

of Sciences Study {BEIR VI) to reexamine radon risk numbers.

Other countries have chosen to be much less stringent than the

U.S., given the same information.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 9a: What Is level of funding In FY 1995 and FY 1996 In Atmospheric
Science for research focused "on the continental and oceanic
fate of energy related pollutants'? (DOE's FY 1996 budget
document, page 409 of Volume 2 of 5).

Answer 9a: The level of funding In Atmospheric Science for research focused

"on the continental and oceanic fate of energy related

pollutants" Is:

.EZA_
FY 1995 FY 1996

$ 5,900,000 $ 7,300,000

Question 9b: What is the specific level of funding requested in 1996 In

Atmospheric Science for "Field experiments... initiated In the

Pacific"? (DOE'S FY 1996 budget document, page 409 of Volume 2

of 5).

Answer 9b: The specific funding level in Atmospheric Science for "Field

experiments... initiated in the Pacific" is:

B/A

FY im
$ 630,000
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 10: For FY 1994, FY 1995 and FY 1996, DOE's FY 1996 budget document
(page 409 of Volume 2 of 5) says '[r]eanalysis of stratospheric
ozone data w111 continue."

a. What Is the FY 1994. FY 1995. and FY 1996 funding for the
effort?

The funding level for stratospheric ozone analysis Is:

FY 1994

$1,900,000
FY \m

$1,900,000
FY 1996

$2,000,000

Question 10: b. What are the specific results to date of this reanalysis,
and do any of these results either positively confirm or
call into question any parts of the conventional "ozone
hole" theory?

The Department's ozone research addresses the potential

Impact of energy use on stratospheric ozone, particularly In

regions where large human populations are involved and where

significant policy-related scientific uncertainties exist.

As such. It focuses specifically on the mid-latitude lower

stratosphere, and does not participate In polar ozone

research investigating the "polar ozone hole." Although

this is a new program, it has produced several Initial

results. New and advanced statistical methods have been

used to Identify small, mid-latitude ozone depletions which

have been popularly described In terms of "mini holes."

These are small in that they cover areas of a few thousand

square miles and are of 1 to 3 days of duration. Continued

research is required to understand the significance of this

finding. In another project, observations of simultaneous

ozone concentration and temperature variability in mid-

\n r\c oo
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latitude stratospheric regions suggests an observational

link between ozone depletion and upper atmospheric climate.

The overall climate effect is yet to be determined.



1021

QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 11: For FY 1994, FY 1995, and FY 1996, DOE's FY 1996 budget document
(page 410 of Volume 2 of 5) says "[r]analysis of surface UV-B
data will continue. .

."

a. What is the FY 1994, FY 1995, and FY 1996 funding for the
effort?

Answer 11a: The funding level for the analysis of surface UV-B data is:

_EZA_
FY 1994 FY 1995 FY 1996

$282,000 $282,000 $280,000

Question 11: b. What are the specific results to date of this reanalysis,
and do any these results positively confirm or call into

question any part of the conventional "ozone hole" theory?

Answer lib: This is a new program area which began in late FY 1994 with

two research projects. Results are not yet available. One

project is creating the "definitive reference" data base to

understand the behavior and causes of UV-B variability at

the surface. A second is developing a comprehensive

calculational technique for predicting the occurrence of

ultraviolet radiation on the basis of atmospheric parameters

such as tropospheric pollution, stratospheric ozone, and

cloud cover.

Question 11: c. What specific changes in surface UV-B data have been found

"to date to warrant "studies on UV-B impact on ecosystems"?

Answer lie: Measurements taken to date of ultraviolet-B radiation (UV-B) at

mid latitudes do not provide conclusive evidence that surface

UV-B is increasing due to stratospheric ozone depletion.
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although some limited spectrally-resolved measurements have

shown surface increases. Satellite data from the Total Ozone

Mapping Spectrometer (TOMS), however, show that ozone depletion

at some mid latitude sites has declined. The apparent

discrepancy between column ozone and UV-B are likely due to two

factors - natural tropospheric variability and coincident

increases of tropospheric pollutants which can obscure the UV-B

signal resulting from changes in stratospheric ozone. Also,

most of the radiation measurements to date have had coarse

spectral resolution, thereby contributing to the obscuration of

any changes in UV-B.

It is important to note that measurements of column ozone and

surface UV-B in the Antarctic since 1988 have established a

direct relationship between stratospheric ozone depletion and

surface UV-B in a region where there should be little effect on

UV-B from other materials in the atmosphere (aerosols,

tropospheric ozone, clouds). Thus, it is anticipated that UV-B

will increase if stratospheric ozone declines and the presence

of other materials in the atmosphere that absorb or scatter UV-B

radiation remain constant or decline. Theoretical radiative

transfer models have been used to calculate changes in surface

UV-B under clear sky (cloud- and aerosol -free) conditions based

on changes in column ozone. The model considers only absorption

of UV-B by column ozone and molecular scattering of radiation.

These theoretical calculations show an increase in UV-B

radiation in both the northern and southern hemisphere, with the
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largest calculated absolute increase in UV-B occurring in the

southern polar regions. Thus, if tropospheric ozone, sulfate

aerosols, and cloud cover remained constant over this same

period, the presence of a global -scale, quality assured UV-B

monitoring network might have documented an increase in surface

UV-B due to the observed stratospheric ozone depletion. These

theoretical calculations of surface UV-B increases at mid

latitudes and the relative lack of understanding of the effects

of UV-B on complex ecological systems warrants the initiation of

limited exploratory research to identify the mechanisms by which

UV-B radiation affects biological organisms and ecosystems. BER

is providing $250,000 to begin exploratory studies of UV-B

effects on ecosystems at two of its national laboratories.

Since variation in surface UV-B radiation at ambient levels is

known to affect biological organisms, this research a.lso has

value in distinguishing the effects of natural variation in UV-B

from changes in other environmental variables, including other

human-induced environmental changes.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 12: How is DOE's conduct of "Marine Transport" research consistent

with its mission?

Answer: The Department of Energy (DOE) has traditionally supported

long-term interdisciplinary studies on the structure and

function of coastal systems to understand the dispersal and fate

of energy- related contaminants or materials (including carbon

dioxide [COj]) in the marine environment. The DOE's "Marine

Transport" program is the major U.S. integrated

multidisciplinary program for understanding the ocean margin's

role in the global carbon cycle. The goals of the program are

to:

Quantify the ecological and biogeochemlcal processes and

mechanisms that affect the cycling, flux, and storage of

carbon and other biogenic elements at the land/ocean

interface;

• Define ocean-margin sources and sinks in global

biogeochemlcal cycles, and;

Determine whether continental shelves are quantitatively

significant in removing carbon dioxide from the atmosphere

and isolating it via burial in sediments or export to the

interior ocean;
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Quantitative Information on the flux and fate of carbon at the

land/ocean Interface and on coastal blogeocherolcal processes and

ecological dynamics underpin policy decisions on energy-resource

management.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Etivlroninental Research

Question 13: What exactly is the 'bacterial transport field program,' and
what is the FY 1994, FY 1995, and FY 1996 funding? (DOE'S
FY 1996 budget document, page 414, Volume 2 of 5)

Answer: Basic research is being conducted on the transport of bacteria

through groundwater, and how sediment chemistry enhances or

retards bacterial Movement. Bioremediatlon of contaminated

aquifers requires the introduction (and transport) of

microorganisms; basic research has been done at the laboratory

scale but well- controlled field experiments are nonexistent. A

field research program is underway in coastal Virginia, at a

site with natural geological properties that allow key

hypotheses to be tested. The University of Virginia, University

of Arizona and several national laboratories are collaborating

in the field experiment* with a goal of defining how factors

such as bacterial cell properties and hydrogeologic processes

control bacterial transport.

Funding for the field experiment is:

JZA_
FY 1994 FY 199? FY im
$599,000 $783,000 $688,000
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 14: a. What Is the FY 1996 funding request for:

University Outreach In nlcroblal ecology and transfer of the
DOE culture collection to Industry at fair market value In
partnership with Florida State University? (DOE's FY 1996 budget
document, page 415 of Volume 2 of 5)?

Answer: The FY 1996 funding request Is $70,000.

Question 14: b. "A business plan to market DOE's Subsurface Microbial
Culture Collection to Include International competitiveness
and jobs creation will be developed with Industry/Florida
State University (DOE's FY 1996 budget document, page 415 of
Volume 2 of 5)?

Answer: The FY 1996 funding request Is $25,000.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 15: What is the FY 1995 and FY 1996 funding for "[c]ontinue
implementation of new system to monitor and audit DOE research
involving human subjects for compliance with federal
regulations. Update human subjects research database. Continue
regional educational meetings for DOE investigators and managers
on human subjects research newsletter. Continue biannual

meetings with DOE human subjects working group. Organize
interagency human subjects research meeting" (DOE's FY 1996

budget document, page 423 of Volume 2 of 5).

Answer: Much of the work in support of Human Subjects activities is

accomplished through DOE-wide working. groups of representatives

from field offices, program offices, and DOE Laboratories.

Their institutions bear the expenses for their time while the

BER program provides $160,000 to support meetings, travel,

publications, and, in general, facilitate the coordination of

these DOE-wide efforts. An additional $100,000 is expected to

be required in late FY 1996 to provide long-term institutional

support for the human subjects database.

B/A
FY 1995 FY 1996

$160,000 $260,000
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 16: What Is the FY 1996 funding In the Cellular Biology activity for
'[b]eg1n to develop and exploit advances made In the
Department's genome, structural biology, and computational
biology programs with an emphasis on transfer of knowledge and
technology to both research and commercial applications and In
support of U.S. biotechnology Infrastructure'? (DOE's FY 1996
budget document, page 432 of Volume 2 of 5)

Answer: This statement was meant to convey a research management

philosophy or multlyear goal that is aimed at linking the new

revolution in biology (i.e., the resources developed in the

genome program, the resources developed in the structural

biology program and computational approaches) with more

traditional biological science (i.e, the health effects,

cellular biology, and molecular biology programs) so as to

provide more Integration and coherence to BER biological

programs overall. It recognizes that the impact of the

revolutionary changes in biological technology and

infrastructure have the potential to vastly increase the

effectiveness of both fundamental biological research and the

practical and commercial applications of modern biology. The

broad scope of BER biological programs, together with their

unified management structure, create a unique opportunity to

demonstrate the power of the new approaches for advancing basic

biological research and practical applications of modern

biology.
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For example, the increased emphasis on and new strategies for

DMA sequencing in the genome program will result In the

availability of large amounts of human DNA sequence data for

previously unidentified human genes. A comparison of these

sequences with sequence data bases for known genes in other

organisms, e.g., bacteria, yeast, mouse, will result in the

identification of human homologues for many genes. Included

among these newly Identified human genes will be genes, such as

repair genes and cell cycle control genes, whose Identification

and function are important for a continued understanding and

characterization of the health impacts of exposures to energy-

related materials.

We anticipate that about one-fourth of the $8,200,000 Cellular

Biology budget can be allocated along these lines in FY 1996.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 17: What is the FY 1995 and FY 1996 funding in the Carbon Dioxide
Research Core Program activity for "{g)reenhouse gas
stabilization research," and what is being accomplished with
this funding? (DOE's FY 1996 budget document, page 443 of
Volume 2 of 5).

Answer: Funding in the amount of about $3,000,000 (level funded effort

in FY 1994, 1995, and 1996) supports research on the natural

mechanisms that remove excess carbon dioxide released by fossil

fuel combustion from the atmosphere. Field experiments and

measurements provide data needed for calculating the capacity of

terrestrial ecosystems to help stabilize the atmospheric

concentration of this key greenhouse gas. The research provides

the scientific foundation for carboa uptake and storage by

native and managed ecosystems. Novel experiments are also being

done with a variety of ecosystem types to evaluate biological

responses to a range of variable environmental conditions (e.g.,

temperature, precipitation, light, elevated carbon dioxide

concentration, etc), and the data are used in carbon cycle

models for estimating possible future consequences of changes in

concentrations of greenhouse gases.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 18: What Is the FY 1995 and FY 1996 funding In the Carbon Dioxide
Research Core Program activity for the "FACE experiments," and

what is begin accomplished with this funding? (DOE's FY 1996
budget document, page 444 of Volume 2 of 5)

Answer: About $1,500,000 supports a "free-air carbon dioxide enrichment"

(FACE) experiment at the Duke University Forest In North

Carolina. Preliminary results In 1994 demonstrated technical

feasibility of maintaining elevated levels of carbon dioxide at

desired concentrations In a forest ecosystem. A peer-reviewed

science plan will be Implemented as a long-term experiment at

the Duke Forest In 1995/96 at the $1,500,000 level for both

years. Prior FACE experiments conducted jointly with the

United States Department of Agriculture at the Phoenix

Experiment Station on agricultural systems have produced unique

data on growth and yield responses. This state-of-the-art

technology for conducting elevated carbon dioxide experiments In

the field has been adopted by research groups in other countries

(Switzerland, Italy, New Zealand), and the cooperative studies

are designed to produce critical data on growth and productivity

of forests as well as estimates of forests' capacity to remove

carbon dioxide from the atmosphere.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 19a: What Is the National Institute for Global Environmental Change
(NIGEC)? '

Answer: NIGEC is a global change research program operated for DOE by

the University of California through a Cooperative Agreement.

NIGEC was established in 1989 in response to Congressional

direction that such an institute be created at the University of

California, Davis. Since then. Congress has earmarked funding

for NIGEC in the BER budget and has specified the creation of

six regional centers. NIGEC competitively funds research at

universities that is relevant to the Department of Energy's

global change research priorities. The research is funded

through the six regional centers of NIGEC.

Question 19b: Where are the NIGEC and each of the six regional centers
located?

Answer: The NIGEC Office and Director are located at the University of

California in Davis. The six regional centers of NIGEC are

located at Harvard University in Cambridge, Massachusetts

(Northeast Center); Indiana University in Bloomington, Indiana

(Midwest Center); The University of Alabama in Tuscaloosa,

Alabama (Southeast Center); Tulane University in New Orleans,

Louisiana (Southcentral Center); the University of Nebraska in

Lincoln, Nebraska (Great Plains Center); and the University of

California in Davis, California (Western Center).

41
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Question 19c: What Is the FY 1994, FY 1995, and FY 1996 funding for the NIGEC
and for each of the Regional Centers?

Answer: Funding for NIGEC FY 1994 and FY 1995 Is $10,500,000 and

$11,300,000, respectively. In FY 1996, the President has

requested $11,000,000 for NIGEC. The NIGEC management plan

specifies that the funding be divided equally among the seven

components of NIGEC (the six regional centers and the national

office). The Regional Center share Is used to competitively

award research grants to investigators at universities within

each region. The NIGEC goal is that at least 50 percent of the

funds go to investigators outside the host institution of the

Regional Center.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 20: How is DOE's conduct of "Ocean Research" consistent with its
mission?

Answer: The ocean is the largest known sink for emissions of atmospheric

carbon "dioxide (CO^) that result from fossil fuel combustion.

In addition, the ocean's large heat capacity and its circulation

moves heat from the equator to the poles and exchanges heat with

the atmosphere. As a result, the ocean is a key factor in

regulating atmospheric concentrations CO2, and in weather,

climate, and global change. The Department of Energy's ocean

research program is aimed at improving our understanding of

ocean-atmosphere-climate interactions to develop predictive

models in support of science-based energy and environmental

policy. The program supports university and National Laboratory

scientists who conduct COj measurements in cooperation with the

international World Ocean Circulation Experiment (WOCE) program

to produce a global description of the oceanic carbon system to

"sea-truth" ocean carbon cycle models. In addition, DOE is

developing advanced instrumentation and sensors for measuring

the ocean's physical, chemical, biological, and optical

properties, for obtaining measurements of the environmental and

biological factors affecting carbon, and for predicting changes

in the COg content of the ocean and atmosphere that may result

from fossil fuel combustion.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Biological and Environmental Research

Question 21: Please provide a complete listing of all BER-funded CRADAs,
including, for each, current year (FY 1995) funding and out-year
funding requirements to complete.

Answer: The majority of CRADAs underway between BER-supported scientists

and industry are being funded through the Laboratory Technology

Transfer program in ER's Office of Laboratory Management.

CRADAs directly dependent on BER counterpart resources in

FY 1995 are:

(B/A in Thousands!
Laboratory\
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 1: What are the estimated FY 1997, FY 1998, FY 1999, and FY 2000
budget authorization funding requirements, by the Fusion Energy
subprogram, given the FY 1996 budget authorization request for
Fusion Energy?

Answer: Outyear funding estimates for FY 1997 - FY 2000, by program, are

not available at this time. The Department plans to consider

recommendations from advisory groups such as the Galvin and

Yergin panels and the President's Committee of Advisors on

Science and Technology in formulating its outyear estimates by

program which are predicated on projected DOE savings from

FY 1996 through FY 2000 of $10.4 billion in outlays.
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QUESTIONS FROH REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 2: What is the level of funding for each DOE Laboratory, by
subprogram, for each of FY 1994, FY 1995 and FY 1996?

Answer: The following table provides the information requested.

FUSION ENERGY
LABORATORY FUNDING SUMMARY

(B/A in thousands)

FY 1994 FY 199S FY 1996

ARGONNE NATIONAL LABORATORY
Applied Plasma Physics $ 150 $ $

Confinement Systems 129
Development & Technology 6.393 6.992 8.800
Total 6,672 6,992 8,800

BROOKHAVEN NATIONAL LABORATORY
Development & Technology 77 83 45

LAWRENCE BERKELEY LABORATORY
Applied Plasma Physics 135 135 135
Confinement Systems 106
Development & Technology 1,277 25
Inertial Fusion Energy 2.948 6.070 5.700
Total 4,466 6.205 5,860

LAWRENCE LIVERMORE NATIONAL LABORATORY
Applied Plasma Physics 12,876 11,872 10,211
Confinement Systems 4,469 5,050 4,500
Development & Technology 8,240 8,778 7,380
Inertial Fusion Energy 837 1.700 950
Total 26,422 27,400 23,041

LOS ALAMOS NATIONAL LABORATORY
Applied Plasma Physics 2,380 1,585 2,013
Confinement Systems 714 550 200

Development & Technology 3.848 4.061 4.988
Total 6.942 6.196 7.201



1039

FY 1994 FY 1995 FY 1996

LOCKHEED IDAHO TECHNQLOGIFS CO.

Applied Plasma Physics 100 100 100
Confinement Systems 75 o
Development & Technology 3.158 3.080 .4.020
Total 3,233 3,180 4,120

OAK RIDGE NATIONAL LABORATORY
Applied Plasma Physics 4,118 4,043 3,578
Confinement Systems 11,130 9,081 7,345
Development & Technology 13,102 14,602 16,250
Planning and Projects 18
Inertia! Fusion Energy J g g
Total 28,377 27,726 27,173

PACIFIC NORTHWEST LABORATORY
Applied Plasma Physics 23
Confinement Systems 78
Development & Technology 3.369 3.230 3.670
Total 3,470 3,230 3,670

PRINCETON PLASMA PHYSICS LABORATORY
Applied Plasma Physics 3,487
Confinement Systems 95,673
Development & Technology 2,271
Planning and Projects 1.940
Total 103,371 120,878 123,138

SAND I A NATIONAL LABORATORY
Confinement Systems 768 700 880
Development & Technology 5.975 7.737 7.220
Total 6,743 . 8,437 8,100

SAVANNAH RIVER LABORATORY
Development & Technology 308 311 400

STANFORD LINEAR ACCELERATOR CENTER
Inertial Fusion Energy 50 50 50

SUPERCONDUCTING SUPER COLLIDER
Development & Technology 290

3,436
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QUESTIONS FROH REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 3: What Is the level of funding, by Fusion Energy subprogram, for
each of the TFTR, TPX, Alcator C-Mod, DIII-D, PBX-M, and TEXT
tokamaks, and the Advanced Toroidal Facility (ATF) for each of
FY 1994, FY 1995, and FY 1996?

Answer: The following table provides the Infomatlon requested.

(B/A In Thousands!

FY 1994 FY 199? FY 1996

Applied Plasma Physics
Texas Experimental Tokamak (TEXT) $ 5,032 $ 4,760 $ 4,254

Confinement Systems
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 4: Please describe what, if any, alternative fusion energy concepts
(i.e., alternatives to tokamaks or inertial fusion driven by
heavy ions) are being explored by DOE. Please provide funding
levels of each of the alternative concepts, by Fusion Energy
subprogram, for each of FY 1994, FY 1995, and FY 1996.

Answer: The Office of Fusion Energy sponsors explorations of possible

alternates to the tokamak approach to fusion energy production.

Listed below are the various concepts now being explored, the

institution where the research is being done, and the funding

levels for FY's 1994, 1995, and 1996. Also listed Is the

funding for the theory development efforts associated with these

concepts. The Advanced Toroidal Facility stellarator at the Oak

Ridge National Laboratory has been mothballed; however, U.S.

stellarator experts continue collaborations with the Japanese

and the European large stellarator programs.
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CONCEPT AND INSTITUTION

(B/A In Thousands)

Applied Plasma Phvslcs FY 1994 FY 1995 FY 1996

Staged Z-Plnch (UC Irvine)

Ion Rings (Cornell)

Spheromak Studies (LLNL)

Inertlal Electrostatic (LANL)

Field Reversed Configuration (U. Wash)

Reversed Field Pinch (U. Ulsc.)

Stellarator (U. Wise.)

Spherical Tokamak (ORNL, PPPL)

Alternate Concept Theory (ALL)

Sub-Total , APP Subprogram 6,713 7,117 6,214

Confinement Svstems

ATF Stellarator (ORNL) 4.600 1.000 700

Total Funding for Alternate Concepts 11,313 8,117 6,914

$411
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 5: What is DOE's total funding, by Fusion Energy Subprogram, in
each of FY 1994, FY 1995 and FY 1996 for:

a. International Thermonuclear Experimental Reactor (ITER)
activities?

b. ITER-related Activities?

Answer: The following table provides the requested Information.

(B/A in thousands)

FY 1994 FY 1995 FY 1996
ITER-Direct

Development &
Technology $62,700 $70,600 $82,000

ITER-Related*

Development &
Technology $ 8,000 $ 7,000 $ 7,000

Confinement
Systems 46,000 46,000 45,000

Applied Plasma
Physics 20.000 20.000 19.000

TOTAL ITER ACTIVITIES $136,700 $143,600 $153,000

*This category is an estimate of the cost of activities In the base science
and technology program that are directly needed to support the ITER design and
R&D work.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 6: What Is the annual cost per FTE, by ITER Joint Work Site, for U.S.
personnel assigned to one of the ITER Joint Work Site?

Answer: The following table provides the requested Information.

Average Cost Per Year for Each FTE In FY 1994
(B/A In Thousands)

Naka, Japan $350

Garching, Germany $325

San Diego, California $235
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 7: On page 16 of your testimony you indicate that the President's
Committee of Advisors on Science and Technology (PCAST) will
evaluate the appropriate pace and direction of the Fusion
Energy Program. If the PCAST study and the subsequent
Presidential decision precludes construction of the Tokamak
Physics Experiment (TPX) at Princeton and/or construction of
the ITER, what would you recommend for the domestic program?

Answer: The President's Committee of Advisors on Science and Technology

(PCAST) will review the fusion program and make recommendations

to the White House on what it sees as an appropriate direction

for the fusion program of the future.

If the recommendations from PCAST and subsequent decisions by

the President preclude the construction of the Tokamak Physics

Experiment for U.S. participation in the International

Thermonuclear Experimental Reactor construction activities, the

Department would look for guidance from the PCAST for

recommendations on how to restructure the U.S. fusion program.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 8: The Fusion Energy Program's focus on the tokamak and conrnltment

to the ITER appears to be cutting off Important research In

applied plasma physics and confinement systems and on

alternative concepts.

a. Why is this a prudent course?

b. How much longer will you try and maintain this path when you
are not likely to receive any budget Increase?

Answer: The tokamak Is Judged by all of the world's major fusion

programs to have the best chance of being made Into a

competitive power source. It Is also the best vehicle for

addressing fusion science. Many proposed alternates to the

tokamak have been explored in experiments, using computer

models, and In Integrated power plant studies. None has been

proven to be superior to the tokamak.

Funding constraints have forced the Department to drastically

reduce Its program In this area. Research on the alternate

concepts has been limited to small-scale experiments and theory

development at universities. The program is also attempting to

remain abreast of alternate concepts work that Is being actively

pursued in other countries.

The other approach to optimizing fusion power plants Is to

improve the tokamak by developing new physics ideas and more

effective technologies. This is the approach that is proposed
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In the Department's FY 1996 funding request for the Tokamak

Physics Experiment. This approach relates well with the world

approach and allows us to be a more effective participant In a

world fusion program.

The Department will continue to pursue the tokamak approach as

long as the funding Is available to continue progress toward the

program goals, or until research shows that continuing tokamak

development Is unwarranted.

If there are no funding Increases In the foreseeable future, we

would look at stretching the TPX project out In time. While

this approach Is not the most desirable because of Increased

cost and delay. It would provide a focus for the future of the

program.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 9: What would our partners In ITER do If we:

a. Withdrew from the project In FY 1996?

b. If we ask for a 5- to 10-year stretchout?

Answer: We have not discussed these hypothetical situations with the

other ITER Parties, so we do not know what they would do. We

can only make our own educated guesses as to their possible

actions. Our guesses are based on the actions taken by each of

the other Parties' programs in focusing their future plans on

ITER. Both the European Union and Japan have subsumed their

very strong, pre-existing domestic efforts toward a major next

step facility into the common ITER work. Russia has made the

ITER effort its principal and virtually sole priority in fusion.

If the U.S. withdrew from the Engineering Design Activity in

1996, we can guess that the other Parties would attempt to find

a way to continue without us. This could be difficult for the

simple matter of replacing the technical work being done by the

U.S.; this would require a significant increase in costs for the

other Parties, even assuming that the necessary skilled

personnel could be found In a timely way. Furthermore, the

damage to the credibility of the U.S. as a mega-science

participant could be such as to make it extremely difficult for

the U.S. to participate in other such activities In fusion or

any other scientific effort, in the future.
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If we were to ask for a 5- to 10-year stretchout In a future

ITER construction program, then It Is highly likely that the

other Parties would take that as equivalent to our withdrawal

from ITER and It Is unclear what the fate of the project would

be.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 10: Why would it make any sense to continue with the ITER
Engineering Design Activity as presently constituted if we were
to stretchout the ITER program several years?

Answer: It is important to continue with the Engineering Design

Activities because the U.S. Government has coitmitted to do

these activities under the terms of our international agreement

with the European Union, Japan and the Russian Federation, and

backing out would reflect poorly on the U.S. and would set a

bad precedent. It would call into question the ability of the

U.S. to participate as a partner in large long-term science

projects. Also, these design and R&D activities are essential

for ITER so that an adequate technical, cost and schedule

database will exist for making a decision to proceed with ITER

construction, even if such construction is delayed or stretched

or conducted without the U.S. Further, the results of the RSiD

activities have broad applicability beyond ITER to future

fusion projects, particularly in such areas as superconducting

magnets, plasma facing materials, plasma heating and fueling

systems, heat exchange blankets, and tritium processing

systems, and remote handling methods.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 11: Which is more important to the long-term health of the U.S.
Fusion Energy Program, ITER or TPX?

Both the Tokamak Physics Experiment (TPX) and the Internationa!

Thermonuclear Experimental Reactor (ITER) are necessary

components of a goal -oriented fusion energy development program.

The missions of TPX and ITER are quite different, but

complementary. The ITER will address the physics of ar. ignited,

burning plasma. The TPX will address the physics of a plasma

with self-generated electrical currents that could lead to a

more attractive demonstration power plant. Obtaining results

from one is not necessary for the design and operation of the

other. They must be constructed and operated in parallel if the

program goals of verifying the commercial practicability of

fusion by 2010, as required by the Energy Policy Act of 1992,

and having a demonstration power plant operating by 2025 are to

have any chance of being achieved.

88-393 95-34
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 12: What is the current status of the ITER site selection process?

Answer: On November 21, 1994, Secretary O'Leary provided the Congress

with an Interim Report on Planning for ITER Siting and

Construction Decisions.

This report outlined the plans for siting and identified those

areas in which final planning must be deferred pending agreement

with the other ITER Parties--the European Union, Japan and

Russia--on how to proceed. Since that report, the ITER Council,

the four Parties' supervisory body for the ITER Engineering

Design Activities, has met and discussed this matter.

The ITER Council has directed its staff, who are senior experts

from each of the Parties, to continue their preparatory work on

recommendations for approaches to these decisions. In

particular, the Council expects to hear at its next meeting,

which is scheduled for July 1995, staff reports on the following

three aspects of the decision-making process for ITER site

selection and construction:

1) the tentative sequence(s) of events in the decision-making

process,

2) possible options for major events during that process, and

3) an outline of suggested principles of construction

cooperation.
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These reports would be nade In parallel with the ITER EDA

Director's Interim Design Report that w111 Include ITER facility

design, estimated cost, and Interim site requirements.

If the Council agrees at the late July meeting with both

reports, then recomnendatlons for approaching the decision-

Baking process could be transmitted to the Parties formally at

that tiae. If so, the U.S. could then come to a position on

these recommendations In concert with the recomnendatlons of the

President's Committee of Advisors on Science and Technology and

the Secretary of Energy Advisory Board Task Force on Strategic

Energy R&D. These advisory committees are scheduled to present

their findings to the President and the Secretary early this

summer. After the U.S. position Is developed It could be

discussed with the other ITER Parties and further domestic

preparations may then be appropriate.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 13: When do you expect to have an agreement with the international
partners about how to proceed to ITER site selection and
construction connitnient?

Answer: The four Parties' supervisory body, the ITER Council, is

planning to meet at the end of July 1995. At that meeting, the

Council will hear a report from its staff on possible approaches

to the decision-making process on siting and construction as

well as the ITER Director's Interim Design Report, covering

design, estimated cost and interim site requirements, as well as

schedule. If both reports are accepted without directives for

major improvement, then the Council could transmit its

recommendations to the Parties for their review. Response from

the Parties by the time of the following Council meeting, in

mid-December 1995, or possibly the subsequent meeting. In nld-

1996, might be a reasonable expectation for all Parties. If so,

then the Council might be able to agree at that time on a common

approach to the decision-making process.
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QUESTIONS FROH REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 14: When the 1990 Fusion Power Advisory Connittee report was
released, it recommended construction of a steady-state tokamak
(now the TPX). Yet, until the cancellation of the burning
plasma experiment (BPX), there was no apparent activity on DOE's
part to explore the construction of the TPX. Now we are being
told that the TPX is critical to the future of the Magnetic
Fusion Energy Program.

What has happened to cause such a dramatic change In your views
of the need for a TPX?

Answer: The Fusion Policy Advisory Coimittee (FPAC) reconmended a

balanced program that included a steady-state tokamak, a burning

fuel experiment, and improvements to the tokamak. These three

recommendations had been included in the mission of a new

facility, the Burning Plasma Experiment (BPX) before the

publication of the FPAC report in September 1990.

Despite FPAC's strong endorsement, budget constraints led DOE to

cancel the BPX project in 1992. Its burning fuel mission was

subsequently subsumed within the International Thermonuclear

Experimental Reactor project. A special task force of the

Secretary of Energy Advisory Board and the Fusion Energy

Advisory Committee recommended a steady-state experiment that

would be less expensive than BPX to study tokamak improvements

aimed at a demonstration power plant. The Tokamak Physics

Experiment (TPX) is the result of that recommendation, and it

was, subsequently, endorsed by both advisory committees. The

TPX mission of tokamak improvements and steady- state testing
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plays a unique role in the world program. It also builds on the

recent Tokamak Fusion Test Reactor successes and would be the

only large tokamak operating in the U.S. in the first decade of

the 21st century, and would serve as the mainstay of the U.S

domestic program the next decade.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy <

Question 15: What would you do if the Magnetic Fusion energy budget were
reduced to, say, $150 million?

Answer: A reduction in the fusion program budget of $218,000,000 from

the FY 1995 level of $368,000,000 to $150,000,000, would have

several enormous negative impacts. First, there would be no

possibility of achieving the program goals of conducting a

technology demonstration that verifies the practicability of

commercial electric power production by the statutorily

established deadline of 2010, and having a demonstration power

plant operating by 2025. Up to 2000 highly skilled people would

have to be laid off from fusion research facilities around the

country. All operating fusion facilities would be closed. The

TPX project would be canceled. All technology development

including advanced materials development, would be stopped. The

inertial fusion energy program funded by the Office of Energy

Research, and also required by the Energy Policy Act, would have

to be stopped. The impact is so great because such a severe

reduction in FY 1996 would allow no time to gradually let people

go, and letting people go costs money.

Although some of this work could be picked up in the future,

little, if any, fusion research would be conducted in FY 1996,

and probably FY 1997, because close-out and termination costs

would have to be paid. In fact, it is not clear that
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$150,000,000 is enough to cover close-out costs for the existing

programs. Our competitive position 1n the International effort

to develop fusion would be severely affected.

We would consult with the fusion community and use the results

of the PCAST review to determine the appropriate structure for a

science program in the outyears. However, large reductions in

the fusion research infrastructure would require a long time to

reverse if the decision is made at some future time to again

pursue a fusion research program.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 16: What are the estimated decontamination and decommissioning costs
of the TFTR?

^

Answer: The decontamination and decommissioning of the Tokamak Fusion

Test Reactor involves the safe shutdown of the Tokamak Fusion

Test Reactor facility following the deuterium-tritium operation,

refurbishment of all equipment that will be used by the Tokamak

Physics Experiment, and dismantling and disposing of all Tokamak

Fusion Test Reactor systems that will no longer be needed.

Total costs for this work are estimated to be about $150,000,000

over approximately a four-year period beginning In FY 1996.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 17a: What is the FY 1994, FY 1995, and FY 1996 funding for the
Volumetric Neutron Source (VNS) under an lEA Agreement?

Answer: The U.S. is working with the European Union, Japan, and the

Russian Federation through the International Energy Agency (lEA)

to produce a consensus on whether a volumetric neutron source is

needed to confirm the adequacy of fusion heat removal and fuel

production components, called "blankets," or whether tests of

such blankets in the International Thermonuclear Experimental

Reactor are sufficient.

Funding levels are as follows:

(B/A in Thousands)
FY 1994 FY 1995 FY 1996

Volumetric neutron $ 225 $ 275 $ 300
source
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Question 17b: What Is the FY 1994, FY 1995, and FY 1996 funding for the
International Fusion Materials Irradiation Facility (IFMIF),
which I understand, is also under an lEA agreement?

Answer We are also working with the above Parties on preconceptual

design of a facility for testing advanced materials under

conditions that closely simulate the environment In a.fusion

power plant. This preconceptual design activity is performed

under the auspices of the lEA Agreement on Fusion Materials.

Funding levels are as follows:

(B/A In Thousands)

FY im FY 199? £LiS2fi

Advanced material $ 537 $ 1,870 $ 1,900
test facility
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QUESTIONS FROH REPRESENTATIVE ROHRABACHER

Fti?l9n Energy

Question 18: OOE's FY 1996 budget document (page 495 of Volume 2 of 5) states

that $3.0 million Is being requested In FY 1996 for beginning

"preconceptual system design studies of a fusion demonstration

powerplant.' Please explain what these studies entail.

Answer: The fusion demonstration power plant Is a development step that

ust Include all the features of the final fusion energy

product. The ongoing fusion systems studies program has

completed its previous design study and the Department has

proposed that the resources be used to do a preconceptual design

of the fusion demonstration plant. It would be carried out by a

multi-disciplinary team led by the University of California, and

Includes people from other universities, national laboratories,

and U.S. Industry. The study would begin In FY 1996, and would

define and quantitatively describe these features. The system

design study expects that a power producer; e.g., a utility,

will be a joint equity partner with the government in the

demonstration project. A group of Interested utility executives

will oversee the study and provide general guidance to the team.

The preconceptual system design ensures that the environmental

requirements, the maintenance approach, operational planning,

and the proposed construction strategy will be Incorporated into

the design at the same time as the demonstration power plant

performance characteristics are being established.
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The study will also provide an analysis of the Improvements

needed In the fusion technology data base before the preliminary

design of the demonstration power plant can be started. This

analysis will be used to guide technology development.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 19: Even with the start of the Elise Inertlal fusion project, the
Inertlal fusion budget is much lower than last year - a decrease
of over 61X.

Why such a large decrease, and what research Is being lost?

Answer: The total Inertlal fusion energy budget request for FY 1996 is

$7,000,000, including the funding for research ($3,800,000), and

the construction funds for Elise ($3,200,000). The total

FY 1995 funding level Is $8,700,000. The FY 1996 funding level

Is about 20X lower than the FY 1995 level.

Research and Development Associated with Construction (ROAC)

funding for the Elise project was decreased from $3,000,000 In

FY 1995 to $350,000 In FY 1996. This RDAC funding Is

specifically associated with preparations for the Elise project,

and the need for such activity Is drastically reduced with the

actual start of construction. The ROAC reduction does not

represent lost research, since ROAC effort Is a one-time cost

used to define and optimize the construction project.
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QUESTIONS FROH REPRESENTATIVE ROHRABACHER

Fusion Energy

Question 20: Please provide a complete listing of all Fusion Energy-funded
CRAOA's including, for each, current-year (FY 1995) funding and
out-year funding requirements to complete.

Answer: The requested information is provided below. All three

agreements were funded in previous years and there is no

FY 1995 or out -year funding for any of them.

Institution

Saphikon, Inc.

FMC Corporation

Dynamics
Research
Corporation

Purpose

Development of a Sapphire
to Hetal Bonding Technique

Plasma Bed Reactor Evaluation

Advanced Computer Modeling
Environments Project

0PT10»1»L fOBM M (7-W ^(^ A^<-^

F/kX TRANSMITTAL [.c-w^^

^sk^^^^S-^ S^PO-
OENERAL SERVICES
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 1: What are the estimated FY 1997, FY 1998, FY 1999, and FY 2000
budget authorization funding requirements, by the BES
subprogram, given the FY 1996 budget authorization request for
BES?

Answer: Outyear funding estinates for FY 1997 - FY 2000, by program, are

not available at this time. The Department plans to consider

recommendations from advisory groups such as the Galvin and

Yergin panels in. formulating its outyear estimates by program

which are predicated on projected DOE savings from FY 1996

through FY 2000 of $10.4 billion in outlays.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 2: What is the level of funding for each DOE laboratory, by BES
subprogram, for each of FY 1994, 1995, and 1996?

Answer: The attached table shows the requested information.

FY 1996 President's Budget
Basic Energy Sciences
Laboratory Funding
(B/A in thousands)
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FY 1995 FY 1996
ELISM Estimate Estimate

NATIONAL RENEWABLE FNFRGY LABORATORY
Operating Expenses
Materials Sciences 999 945
Chemical Sciences 1,903 1 801
Advanced Energy Projects 725 1*362
Energy Biosciences 135 235
Subtotal Operating Expenses 3,762 4 244

Capital Equipment 622 '359
TOTAL, National Renewable Energy

Laboratory 4,334 4,603 4,391
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 3: Please explain the role of BES with respect to the PARTNERSHIP
FOR NEW GENERATION OF VEHICLES (PNGV) initiative, including
specific BES subprogram funding levels for FY 1995 and FY 1996,
IS well as description of the specific projects to be
undertaken.

Answer: There is no funding for this program in FY 1995. The FY 1996

request Is for $8,000,000 ($4,800,000 in Materials Sciences and

$3,200,000 in Chemical Science).

The role of BES is to support a broad range of peer-reviewed

basic research mainly in materials and chemical sciences. The

research is conducted in universities and at the national

laboratories to provide the knowledge needed to advance
.

technologies associated with the production and use of motor

vehicles to meet national goals of efficiency. Improved

manufacture and environmental protection.

Specific research to be supported will be defined by the

proposals received from universities and/or DOE laboratories and

selection will be based on relevance to energy efficiency,

energy conversion and end use, environmental protection and on

scientific excellence as judged by peer review of all proposals.

Six areas in which basic research is especially needed have been

identified in a Workshop held in January 1995. They are:

- Energy Storage Materials and Processes

- Energy Conversion Materials and Processes
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Light-weight Materials

Impact of Emissions on the Atmosphere

Emission Control

Sensors for Control, Performance, and Emissions.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 4: Please explain what the role of BES is with respect to the
ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS/SUSTAINABLE DEVELOPMENT
initiative, including specific BES subprogram funding levels
for FY 1995 and proposed FY 1996, as well as a description of
the specific projects to be undertaken.

Answer: The Basic Energy Sciences share of the ENVIRONMENTAL TECHNOLOGY

PARTNERSHIPS/SUSTAINABLE DEVELOPMENT initiative is $24,000,000.

The funds for the BES portion of the ENVIRONMENTAL TECHNOLOGY

PARTNERSHIPS initiative ($18,000,000) will provide for research

to produce new knowledge to reduce environmental impacts in the

Industrial sectors that are significant energy users and also

producers of pollution: chemical and allied products, pulp and

paper, petroleum refining and metals. Focus of the strategic

research topics will be determined through workshops with

industrial, academic, and laboratory representatives. Hence,

these funds will provide new scientific insight to help solve

current environmental problems identified in specific areas of

industrial need. All projects selected for funding will be

basic research that has high relevance to DOE missions and has

been judged by rigorous external peer review to have a high

level of scientific merit. All six BES subprograms will

participate (funding levels indicated below) in research areas

such as: waste minimization in the synthesis and processing of

materials; waste and pollution^avoidance, remediation,

monitoring and assessment; biochemical research of plant and

microbial systems for new environment -preserving products and
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processes; research on plant absorption of chemicals for

development of "phytoremediation' technologies; distributed

data technologies to support best practices in process

monitoring, research and development and communication;

improved control systems and sound engineering analysis; and

measurement and monitoring of flow and interactions of fluids,

rocks and soils.

The funds for the BES portion of the SUSTAINABLE DEVELOPMENT

initiative ($6,000,000) will provide for basic research into

new processes and products that takes total impacts and

complete lifecycles into account at the beginning of

development. Research areas will be determined through

emphasis of SUSTAINABLE DEVELOPMENT goals in regular BES

processes such as workshops, conferences, contractor meetings,

and coordination with other DOE programs with routine

participation by industry representatives as well as the basic

and applied research communities. The SUSTAINABLE DEVELOPMENT

initiative will focus BES base research operations on new

activities to conserve resources, control pollution, and reduce

waste through research in synthesis, processing, fabrication,

and manufacturing to develop cradle-to-cradle production with

total recycling and only benign waste streams. SUSTAINABLE

DEVELOPMENT goals will help guide the selection of new research

projects and grant renewals. All projects selected for funding

will only be the most innovative ideas in basic research that

have high relevance to DOE energy and environmental missions

and have been judged by rigorous external peer review to have a

high level of scientific merit. Six of the BES subprograms
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will participate (funding levels indicated below) in emphasis

areas such as: pollution avoidance via non-destructive

evaluation and flaw detection; environmentally benign ceramics,

metals and composites; reduction of waste in fabrication,

welding and joining; reduction or elimination of aqueous and

galvanic corrosion and gaseous corrosion; air quality

improvements through better combustion; improved separation of

toxic substances, hazardous wastes and complex chemical

mixtures; better geophysical imaging; robotics and intelligent

systems for environmental monitoring and assessment and

pollution avoidance; and the study of microorganism metabolism

for bioengineered processes, chemical production and

alternative fuels.

The FY 1996 Basic Energy Sciences program budget request for

Energy Technology Partnerships is presented below by BES

subprogram. There is no FY 1995 funding for these activities.

Materials Sciences
Chemical Sciences
Engineering & Geosciences
Advanced Energy Projects
Energy Biosciences
Applied Mathematical Sci.

Total Basic Energy Sciences
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 5: Please provide total BES funding, by BES subprogram area, in

FY 1995 and proposed FY 1996 for continuation of the advanced
materials and processing activities included in the President's
FY 1994 Economic Investment Package, as well as description of
the specific projects undertaken.

Answer: The following table includes all of the baseline Materials

Sciences operating research and construction. The table also

includes select baseline activities of other BES subprograms

which are now labelled as part of "National Advanced Materials

and Processing." The BES projects are peer -reviewed, basic

research. The research provides knowledge for improvements in

energy technologies and provides the scientific base for new

and improved technologies.

Advanced Materials and Processing
(B/A in Thousands)

FY 1995 FY 1996
Operating Expenses Approp. Request

Materials Sciences $272,319 $348,297
Chemical Sciences 513 513
Engineering and 1,560 1,560
Geosciences

Energy Biosciences 1,207 1,207
Advanced Energy 700 700
Projects

Construction 6-7 GeV 58,379 3,186
Adv. Photon Source
Total AMP $334,678 $355,463
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Some of the projects that have been undertaken within the

purview of Advanced Materials and Processing include: better

processing of composite materials which can be used to

strengthen light weight structures; high temperature chemical

processing of ceramics which may be of use in improved fuel

cells; the development of atomically structured, multi-layer

semiconductor structures for highly efficient solar cells; an

increased emphasis on improved high strength magnetic materials

which could be used in more efficient electric motors; improved

high temperature superconductors which can be used for more

efficient generation, transmission, storage and utilization of

electric energy; and the development of improved catalysts for

more efficient conversion of materials with less waste and less

energy.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 6a: On pages 14 and 15 of your prepared testimony, you state that
the Administration will propose to reprogram funds remaining
after the Advanced Neutron Source (ANS) termination in FY 1995
to support the initiation of research, development, and
conceptual design for a spallation neutron source, including
an environmental review with Oak Ridge National Laboratory as

the preferred site, but with alternative sites also being
considered. The BES Materials Sciences subprogram FY 1996
budget request also contains $8 million for the conceptual
design of the spallation neutron source, and you state that
"this research and development effort will make use of the
best capabilities in the Department's laboratories, including
the Accelerator Production of Tritium (APT) project sponsored
by Defense Programs at Los Alamos National Laboratory."

Question 6a: What are the specific parameters and projected cost of the
proposed spallation neutron source?

Answer: The Department proposes to conduct a conceptual design effort

to examine the technical and cost requirements of a one

megawatt spallation source. Such a facility would provide a

proton beam Impacting a neutron-rich target. A source of this

power would provide a neutron flux about six times greater

than that of the ISIS in Great Britain, currently the world's

most Intense spallation source; about 160 times greater than

the Intense Pulsed Neutron Source at Argonne, the nation's

most effective existing spallation neutron source, and 15

times greater than the Los Alamos Neutron Scattering Center at

Los Alamos National Laboratory. Such a facility could Include

about 40 experimental stations for a variety of simultaneous

experiments. Nearly 1,000 scientists would use this
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facility each year. The projected cost for this project

will not be known until a conceptual design is completed,

but is expected to be in the range of about $1,000,000,000,

substantially less than the $3,000,000,000 for the Advanced

Neutron Source.

Question 6b: What is the amount of FY 1995 funds DOE expects to be

reprogramming?

Answer: The Department intended to request the reprogramming of

$7,500,000 of FY 1995 funds from the terminated Advanced

Neutron Source project, and has requested $8,000,000 in FY

1996 to continue a detailed conceptual design for the one

megawatt spallation neutron source, to establish a detailed

cost estimate and schedule for construction, and to

determine the technical scope. The $7,500,000 of FY 1995

funding was proposed for rescission by the Congress.

Question 6c: It is the Committee's understanding that Argonne National
Laboratory has nearly completed a conceptual design for a 1-

MW pulsed spallation neutron source^ Is this true, and if

so, why is DOE proposing to replicate such a conceptual
design study?

Answer: The Administration proposed in its FY 1996 budget request

that the Advanced Neutron Source project be terminated, and

that the Department prepare a conceptual design for a

facility that would meet the needs of the scientific

community, within the constrained budget scenario now facing

the Department of Energy. At this time, however, no DOE

Laboratory has been authorized to initiate a conceptual
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design of a 1 Megawatt spallation neutron source.

Argonne and Los Alamos National Laboratories each have

conducted preliminary studies of spallation neutron sources.

However, both efforts were studies of how existing

facilities could be modified, rather than how best to

construct a new facility with the desired characteristics.

Information from both studies will be available as input for

the conceptual design of a 1 Megawatt spallation neutron

source. Other information available to this effort is a

feasibility study conducted by Brookhaven Laboratory of a

non-site-specific 5 Megawatt spallation neutron source.
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Question 6d: Given the extensive design and operating experience of
Argonne National Laboratory and Los Alamos National
Laboratory in spallation neutron sources, and an in-place
infrastructure at either Laboratory that would provide
significant cost savings, why is the Department designating
Oak Ridge National Laboratory as the preferred site for the
proposed spallation neutron source?

Answer: Oak Ridge is the preferred site in order to maximize the use

of neutron source design expertise at Oak Ridge already

developed through the preparation of the Advanced Neutron

Source (ANS) conceptual design. It should be noted that the

reactor was only about one-third of the Advanced Neutron

Source project and that the spallation neutron source would

replace the reactor with an accelerator and target. The

Department has a large investment in the scientific

infrastructure for neutron scattering at Oak Ridge. Oak

Ridge also has considerable experience in the design,

construction and operation of accelerators, such as the Oak

Ridge Electron Linear Accelerator and the Holifield Heavy

Ion Accelerator. Oak Ridge has one of DOE's largest

materials research and development efforts. This effort

involves essentially all of the offices in DOE including

Fossil, Energy Efficiency, Nuclear Energy, and Energy

Research. A neutron source is an important component in

this research and development.



1082

Question 6e: What are the similarities and differences between the
proposed pulsed neutron source and the Accelerator
Production of Tritium (APT) project sponsored by Defense
Programs at Los Alamos National Laboratory?

Answer: The simil'Srities between the proposed pulsed spallation

neutron source and the APT project are that in both cases an

ion source and linear accelerator are used to generate a

high energy, high current beam of protons. In both cases,

the proton beam is used to produce neutrons by colliding the

beam with a heavy metal target. The proton beam for APT

operates on a continuous duty cycle while that for a

spallation neutron source operates in a pulsed mode. The

APT target is large compared with the target for the pulsed

spallation neutron source because large volumes are needed

for tritium production. A pulsed spallation source target

is as small as possible. Both facilities have similar

problems that require research and development. The first

is the ion source since, in both cases, large currents need

to be generated. In both facilities a major problem will be

radiation damage to the target. In the pulsed spallation

source, there is the additional problem of thermal shock

because the energy of the proton beam is deposited very

quickly. Although the linear accelerators operate very

differently, both have the problem of accelerating large

currents. The APT will produce a neutron flux

(neutrons/square centimeter/second) equivalent to a medium-

flux research reactor. The pulsed spallation neutron source

will produce the neutrons at very high-peak fluxes, much
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greater than the fluxes of high-flux reactors, but for very

short times. The target area of the APT will include

moderators, the material or gas that is transmuted to

tritium, and tritium handling equipment. The target area of

a pulsed spallation neutron source will include moderators

and cold sources and beam tubes to guide the neutrons to

experimental stations. There are several areas with

opportunities for joint research and development including

the ion source, the linear accelerator, radiation damage,

and moderators.

ftfl-.'^Q.'^ 95 - 35
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 7: What are the prospects for upgrading the HFBR and HFIR research
reactors at Brookhaven National Laboratory and Oak Ridge
National Laboratory, respectively? Specifically, what, if any
studies are underway or have been concluded that have addressed
such upgrades?

Answer: In view of the termination of the Advanced Neutron Source, the

Department is now considering the option of upgrading HFBR and

HFIR, in the same way that the Instltut Laue Langevin (ILL) at

Grenoble, France was upgraded last year. If this were to be

done, HFBR and HFIR could generate neutron beams equivalent to

those produced at ILL, and their expected lifetimes would be

extended by at least two decades. At this point, only

preliminary studies of the technical feasibility have been

carried out. We know that this can be done because it was done

at ILL. However, no definitive studies have been carried out on

this question yet.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 8a: OOE's FY 1996 budget document (page 534 of Volume 2 of 5) refers
to advanced battery research supported under the Chemical
Sciences Research subprogram/Chemical Engineering activity. What
Is the FY 1994, FY 1995, and FY 1996 funding for this research?

Answer: Funding for the Advanced Battery Technology Research and

Development Program under the Chemical Sciences Research

subprograiVChemlcal Engineering activity was $3.5H In FY 1994

and has remained at that level for FY 1995 and FY 1996.

Question 8b: What research is being conducted, and how is It coordinated with
the Office of Energy Efficiency and Renewable Energy?

Answer: The Advanced Battery Technology Research and Development program

is tailored to stimulate research and development on new battery

technologies for use in non-automotive consumer products such as

cellular telephones, laptop computers, and hand held tools.

Particular emphasis is placed on improvements in battery size,

weight, life, and recharge cycles.

Research topics include studies of advanced battery components,

concepts, systems, and characterization methodologies;

specifically studies of electrodes, composite electrode

structures, electrolytes, interfaces, failure and degradation

mechanisms, computational chemistry, modeling and simulations,

property predictions, overcharge-overdischarge problems, power

capability, system cyclability, safety, and environmental

concerns.
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This program 1s being coordinated with the Office of Energy

Efficiency and Renewable Energy (EE) through program manager

interactions, jointly planned workshops, and joint contractors'

meetings. A joint meeting of the Investigators supported under

the Chemical Sciences program and those supported under the

Exploratory Technology Research program In the Office of

Transportation Technologies, Office of Energy Efficiency and

Renewable Energy (EE) was held on March 6-8, 1995. Program

managers from other federal agencies that support exploratory .

research on advanced battery systems attended.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences -

Question 9a: What is the status of the Continental Scientific Drilling
Program?

Answer: The Office of Basic Energy Sciences/Geosciences Research

Program Continental Scientific Drilling Program current

research activities, outlined below, are aimed at providing

critical data for better understanding of the role of fluids

and heat transport in active tectonic and crustal processes.

The Continental Scientific Drilling Program is coordinated with

other federal agencies through the Interagency Coordinating

Group for Continental Scientific Drilling (ICG/CSD membership:

U.S. Department of Energy, the National Science Foundation, and

the U.S. Geological Survey); a brief description of recent

ICG/CSD developments is provided below.

More specifically, the Office of Basic Energy Sciences/

Geosciences Research Program currently supports: 1) post-

drilling research projects in large-scale fluid and heat flow

in Valles Caldera, NM; Long Valley, CA; Creede, CO; Western

Interior Seaway, KS, CO, UT; German KTB ultra-deep hole (now in

deep-earth observatory phase); and Hilo, HI; 2) research

emphasizing pre-drilling geophysical activities in the San

Andreas Fault Zone, CA and Southern Sierras, CA; 3) workshops,

with additional support from other agencies, on potential

projects at Chixculub, Mexico; Bahamas Banks, FL; and for San



1088

Andreas Fault Zone Drilling; 4) curatorial activities at DOE's

Core Repository in Grand Junction, CO; 5) development of

"enabling" technologies, to improve the capabilities for

logging, sampling and recovery from more hostile environments,

including a downhole fluid sampler.

Support has been concluded for: 1) pre-drilling activities at

Katmai, fK, for reasons of funding limitations and in

consideration of the need for the larger issue of mechanized"

scientific investigations in environmentally sensitive areas to

be resolved; and 2) other logistical support through Sandia

National Laboratory's Geosciences Research Drilling Office.

Two recent developments have been led by the National Science

Foundation and the U. S. Geological Survey in response to

evolving research opportunities and challenges related to

continental scientific drilling: 1) Coordinated activities

among the three agencies have expanded to include a variety of

continental processes. 2) Efforts to build an international

program for continental scientific drilling, led by the German

research foundation, BMFT, and the National Science Foundation,

have resulted in the recently inaugurated International

Continental Drilling Program. Its purpose is to launch

coordinated efforts to investigate globally important

continental processes such as active tectonics, fluid and heat

transport, earthquake and volcanic hazards, anthropogenic/
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natural forces involving environmental change, direct societal,

technological and economic impact.

Question 9b: What is the Program's funding in FY 1994, FY 1995, and FY 1996?

Answer: The Office of Basic Energy Sciences/Geosciences Research

Program support levels are $1,820,000 in FY. 1994; $1,048,000 in

FY 1995; and $800,000 in FY 1996.

Question 9c: When is the program due to be completed?

Answer: The program has no specific completion date. It is reviewed on

a continuing basis to ensure that the scientific benefits

continue to warrant the investment. The program continues to

evolve, in response to research challenges, in many areas

including active tectonic processes, and fluid/heat transport

in the earth's crust.

Question 9d: What are the out-year funding requirements?

Answer: Outyear funding estimates for FY 1997 - FY 2000, by program,

are not available at this time. The Department plans to

consider recommendations from advisory groups such as the
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Galvin and Yergin panels in formulating its outyear estimates

by program which are predicated oh projected DOE savings from

FY 1996 through FY 2000 of $10.4 billion in outlays.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

B^sic Energy Sciences

Question 10. Please provide a brief description of the Advanced Energy
Projects subprogram current (FY 1995) and anticipated (FY 1996)
portfolio.

Answer: The Advanced Energy Projects Division provides support to

explore the feasibility of novel, energy- related concepts that

either evolve from advances in basic research or do not readily

fit into a program area but offer applications that span

scientific disciplines or technical areas. The portfolio of

projects is dynamic and reflects the Department's broad mission

in research and development.

Illustrative examples of the nearly SO projects supported in

FY 1995: a technique to map oil and gas fields, based on optical

properties of tracer gases rather than nuclear processes, is

under development at Texas A&M University; a CFC-free

refrigeration concept based on unique magnetic materials being

developed at the Ames Research Laboratory; a plasma processing

technique to remove gaseous and particulate pollution from

diesel exhaust, developed at the Lawrence Livermore National

Laboratory, and the application of newly-developed

semiconductors and high temperature materials for novel thermo-

photovoltaic approaches to clean, complete burning of alternate

fuels for transportation.
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In FY 1996, we anticipate initiating about 15 projects. We

expect these projects will address innovation in areas directed

toward an energy economy that minimizes its impact on the

environment. Ideas currently under consideration Include

application of microtechnology to energy conversion, innovative

waste reduction and energy conservation techniques for metals

refining, and processing of plastics from agricultural

materials.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 11a: What is the DOE/NSF/USDA Plant Science program, referred to or

pages 552 and 553 of Volume 2 of 5 of DOE's FY 1996 budget

document?

Answer: The DOE/NSF/USDA Joint Program on Collaborative Research 1n

Plant Biology was initiated to enhance research activity 1n

the diverse areas covered by plant biology. The three

agencies signed an agreement with the approval of OSTP and OMB

to cooperate on those plant sciences common to the mission of

each agency. For the Department of Energy, understanding

plant growth and how plants make sugars, lipids, and other

products is critical to the use of plants and plant products

as renewable energy and to replace petroleum as chemical

feedstocks. The most recent activities include two programs:

1) Multi-institutional Research Coordination groups, and 2)

University-based Interdisciplinary Research Training programs.

The Multi institutional Research Coordination groups and/or

electronic networks link scientists with the objective of

exchanging information, ideas and experimental materials. The

funded project in plant lipids is an example of a network that

has worked exceedingly well, particularly in integrating

academic and industrial scientists. Much of the coordination

takes place through computer message bulletin boards, special

workshops and group meetings. This endeavor has considerably

increased the efficiency of all parties involved. The

University Interdisciplinary Research Training programs have

the objective of uniting faculty across traditional

disciplines to train future plant scientists able to fully
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address tomorrow's research opportunities in the plant

sciences. The funds provided support activities such as

undergraduate research experience, graduate fellowships,

postdoctoral fellowships, research equipment and outreach

programs to Involve teachers at the K through 12 level. Some

of the innovative training programs that have been developed

include plant-insect interactions, root biology, plant signal

transduction and photosynthesis. A recent discovery by Daphne

Preuss, a post doctoral fellow supported by the three-agency

program, was featured on the cover of SCIENCE (June 1994) and

exemplifies the exciting new science these programs are

fostering.

Question lib: What is the FY 1994, FY 1995, and FY 1996 funding for this
research?

Answer: Although the three agencies work together as one program in

reviewing the activities, there is no joint funding. Each

project is funded by one of the agencies on a five-year basis,

however, each is designated "a unit of the DOE/NSF/USDA Joint

Program in Plant Biology." The DOE funding for this research

is as follows: FY 1994 - $770,000; FY 1995 - $937,000; and FY

1995 - $921,000. In addition to the on-going programs, there

is an intent by the three agencies to have another round of

applications for FY 1996, provided sufficient funds are

available in the budgets of the respective agencies.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 12: Please describe In more detail the Applied Mathematical Sciences
subprogram's High Performance Computing and Communications
Program.

Answer: o Funding for the HPCC program will be used to support items

Including the following primary areas:

Continue support for High Performance Computing Research

Centers (HPCRC's) at LANL and ORNL to test the applicability

of advanced computer architectures to problems critical to •

the DOE mission such as computational chemistry, structural

biology, fluid and combustion dynamics, petroleum reservoir

and groundwater modeling, fusion energy, and high energy

physics.

Support for Energy Sciences Network deployment and upgrades

to ensure availability of advanced network services required

by DOE/ER supported researchers and appropriate

accessibility of unique DOE facilities to academic and

industrial researchers.

Begin the transition of massively parallel computing system

prototypes into a production computing environment in the ER

supercomputer access program.. This involves working with

industry, especially independent software vendors, to

provide flexible robust, and reliable software environments

for these systems.
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Provide Research and Development funds, In collaboration

with U.S. Industry and academla for technology evaluation

and for software tools to Improve distributed computing

capabilities and massively parallel systems effectiveness.

Initiate research tn Information Infrastructure Technologies

and Applications to develop the underlying technologies and

tools which will be required to support national challenges

such as Energy Supply and Demand Management, Telecommuting,

and online access to major DOE experimental and

computational resources.

Support for the DOE Scientific Facilities Initiative, to

optimize the utility of the National Energy Research

Supercomputer Center.

Continued support for the Advanced Computational Technology

Initiative which began In FY 1995.
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The portion of the Applied Mathematical Sciences subprogram's

budget which is Included In the High Performance Computing and

Comnunicatlons Program is:

Applied Mathematical Sciences Subprogram

High Performance Computing and Communications Budget
(B/A In Thousands)

FY 1994 FY 1995 FY 1996

Actual Appropriated BSOUSSl.

$102,551 $112,116 $113,463

Notes:

1) The FY 1996 budget request for the Applied Mathematical Sciences

subprogram Includes $3,000,000 for the Environmental Technology

Partnerships Initiative. These funds are related to the National

Information Infrastructure but are not a part of the High Performance

Computing and Communications budget.

2) The DOE High Performance Computing and Comnunicatlons budget request for

FY 1996 Includes, In addition to the funds In the Applied Mathematical

Sciences subprogram, $8,500,000 from the Fusion Energy program, which

provides partial support for the National Energy Research Supercomputer

Center at Lawrence Livermore National Laboratory and $1,800,000 from the

Biological and Environmental Research program which leverages the Applied

Mathematical Sciences support for the two High Performance Computing

Research Centers at Oak Ridge National Laboratory and Los Alamos National

Laboratory to support research In Global Climate Change.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 13: In contrast to nany past DOE budget requests, DOE Is requesting

FY 1996 funding ($1,618,000) for the Florida State University -

Supercomputer Computations Research Institute (SCRI). Why Is

DOE requesting funding for FSU SCRI - which has traditionally

been funded through Congressional earmarks—and what specific

activities will be funded?

Answer: o The Office of Energy Research has worked actively with FSU

executives to normalize the relationship with FSU-SCRI (as

has been repeatedly recommended in guidance from the

Congress).

An external review of the research at FSU-SCRI, as well as

other OSC computational science projects, found that some of

the research at SCRI was of high quality, and merited

funding.

Activities to be supported include work on scheduling in

clusters of workstations and work on advariced algorithms for

Quantum Honte Carlo simulations.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Basic Energy Sciences

Question 14: Please give a complete listing of all BES-funded CRADA's
Including, for each, current-year (FY 1995) funding and out-year
funding requirements to complete.

Answer: The only instance of the Basic Energy Sciences program funding

of CRAOAs is In the very rare circumstance where the CRAOA task

Is exactly coincident with the basic research task. There is no

BES funding for CRADAs In FY 1995.

Basic research under BES has lead to the origination of 132

CRAOAs. The 132 CRAOAs that receive CRAOA funding receive It

from sources other than BES such as Laboratory Technology

Transfer, Defense Programs and Energy Efficiency.
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QUESTIONS FROH REPRESENTATIVE ROHRABACHER

Advisory and Oversight Program Direction

Question la: What Is the FY 1994, FY 1995, and FY 1996 funding for the "10

FTEs to continue to plan and Implement the ER Laboratory
Technology Transfer Program,' etc. referred to on page 630 of

DOE'S FY 1996 budget document (Volume 2 of 5)?

Answer: The funding associated with 6 FTEs in FY 1994 was approximately

$625,000. Funding for the 10 FTEs in FY 1995 and FY 1996 is

estimated at $1,090,000 and $1,120,000, respectively. These

estimates include salaries, benefits, travel, and contractual

support.

Question lb: Why are these expenses budgeted here rather than under the ER
Laboratory Technology Transfer subprogram?

Answer: Responsibility for management of the ER Laboratory Technology

Transfer program, upon its initial establishment as a very

small program, was assumed by staff who were also performing a

variety of other laboratory management oversight functions. The

program has continued to be managed by a very small staff which

is combined for budget purposes with other staffing resources

performing similar advisory and oversight functions.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

Advisory and Oversight Program Direction

Question 2a: What is the FY 1994, FY 1995 and FY 1996 funding for the "19

FTEs to continue to provide ES&H leadership and technical
support to the Director of ER and the ER program offices.
Respond to ES&H direqtives, regulations, and other DOE, EPA,

OSHA, NEPA requirements and Executive Orders," etc., referred
to on page 635 of DOE's FY 1996 budget document (Volume 2 of

5)?

Answer: The funding associated with 19 FTEs for ES&H activities is

estimated at $2,575,000 in FY 1994, $2,835,000 in FY 1995, and

$2,720,000 in FY 1996. These estimates include the salaries,

benefits, travel, and contractual support.

Question 2b: Why aren't these activities included in the budget of DOE's
Office of Environment, Safety and Health or within OER program
budgets?

Answer: These activities are not included in the budget of the Office

of Environment, Safety and Health (EH) because they provide the

direct support required by the Director of Energy Research and

the Energy Research (ER) program offices to carry out their

responsibilities for ensuring the safe operation of ER

scientific programs and facilities. They provide the support

required by the ER programs to respond to the directives and

regulations that are promulgated by the Department through EH

or are legislatively mandated. EH and legislative-driven

activities are not included in the ER program budgets because

the offices responsible for them provide independent advice to

the ER Director on generic ES&H issues and on all ER programs.
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In addition, this staff provides ES&H technical support on ER-

wlde Issues and, Individually, to the ER program offices. A

centralized office was established as the most efficient means

to maximize utilization of staff resources; i.e., to replicate

these multidisciplinary resources in the program offices would

require additional FTEs and result In duplication of effort.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

HlQh Energy and Nuclear Phvslcs

Question 1: What are the estimated FY 1997, FY 1998, FY 1999, and FY 2000
budget authorization funding requirements, by the High Energy
Physics (HEP) program, given the FY 1996 budget authorization
request for HEP?

Answer: Outyear funding estimates for FY 1997 - FY 2000, by program, are

not available at this time. The Department plans to consider

recoanendations from advisory groups such as the Galvin and

Yergin panels in formulating its outyear estimates by program

which are predicated on projected DOE savings from FY 1996

through FY 2000 of $10.4 billion in outlays.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

High Energy and Nuclear Physics

Question 2: What are the estimated out-year funding requirements to fully
fund the so-called "Drell Bump?"

Answer: The Drell Subpanel recommended that the HEP program be funded

with allowance for inflation plus an additional increase (the

"Drell Bump") of $50,000,000 for three years starting in

FY 1995. The reference level for this recommendation was the

FY 1995 Presidential Request of $621.9 million. In FY 1999, the

recommended funding would return to the reference level adjusted

for Inflation. The outyear funding implied by the Subpanel

recommendation (assuming inflation at 3%) is:

FY
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

High Energy and Nuclear Phvslcs

Question 3: What is the level of funding for each tX)E Laboratory, by HEP

program activity, for each of FY 1994, FY 1995 and 1996?

Answer: The following tables detail the level of funding for each DOE

Laboratory, by HEP program activity, for each of FY 1994,

FY 1995 and 1996.

ARGONNE NATIONAL LABORATORY
Operating Expenses

Physics Research
Facility Operations
High Energy Physics Tech
Subtotal Operating Expenses

Capital Equipment
Construction
AIP
GPP
Projects
Subtotal Construction

Total Laboratory Funding

BROOKHAVEN NATIONAL LABORATORY
Operating Expenses

Physics Research
Facility Operations
High Energy Physics Tech
Subtotal Operating Expenses

Capital Equipment
Other Capital Equipment
Construction
AIP
GPP
Projects

Subtotal Construction
Total Laboratory Funding

HIGH ENERGY PHYSICS
LABORATORY FUNDING SUMMARY

(B/A in thousands)
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FY 1994 FY 1995 FY 1996

FERMILAB NATIONAL ACCELERATOR LABORATORY
Operating Expenses
Physics Research 11,160 10,049 10,130
Facility Operations 138,163 141,640 146,420
High Energy Physics Tech. 14.393 14.375 14.775
Subtotal Operating Expenses 163,716 166,064 171,325

Capital Equipment 26,999 26,745 ' 29,585
Construction
AIP 6,275 6,060 6,180
6PP 3,660 3,660 4,260
Main Injector 25.000 43.000 52.000
Subtotal Construction 34,935 52,720 62,440

Total Laboratory Funding 225,650 245,529 263,350

LOS ALAMOS NATIONAL LABORATORY
Operating Expenses
Physics Research 591 550 540
Facility Operations
High Energy Physics Tech 318 §0 200
Subtotal Operating Expenses 909 600 740

Capital Equipment 75 175 55
Construction
AIP ODD
GPP; ,

Projects 2 g g
Subtotal Construction

Total Laboratory Funding 984 775 795

LAWRENCE BERKELEY LABORATORY
Operating Expenses
Physics Research
Facility Operations
High Energy Physics Tech
Subtotal Operating Expenses

Capital Equipment
Construction .

AIP
GPP
Projects
Subtotal Construction

Total Laboratory Funding

10,460

9,999
19,639
2,235
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FY 1994 FY 1995 FY 1996

LAWRENCE LIVERHORE NATIONAL LABORATORY
Operating Expenses
Physics Research
Facility Operations
High Energy Physics Tech 1.105 480 960
Subtotal Operating Expenses 1,105 480 960

Capital Equipment 75
Construction
AIP .0
GPP
Projects 2 Jj g
Subtotal Construction .0

Total Laboratory Funding 1,180 480 960

OAK RIDGE NATIONAL LABORATORY
Operating Expenses
Physics Research
Facility Operations
High Energy Physics Tech
Subtotal Operating Expenses

Capital Equipment
Construction
AIP;.

GPP
Projects

Subtotal Construction
Total Laboratory Funding

PACIFIC NORTHWEST LABORATORY
. Operating Expenses

Physics Research 47 45 50
Facility Operations
High Energy Physics Tech 180 Q
Subtotal Operating Expenses 227 45 50

Capital Equipment
Construction
AIP
GPP
Projects
Subtotal Construction '

Total Laboratory Funding 227 45 50

385
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FY 1994 FY 1995 FY 1996

STANFORP LINEAR ACCELERATOR CENTER
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

High Energy and Nuclear Physics

Question 4: Please provide a complete listing of all HEP-funded CRADA's
including, for each, current-year (FY 1995) funding and out-
year funding requirements to complete.

Answer: The only CRADA funded in the HEP program is between SLAC and

Varian Associates. Its purpose is to develop klystron with a

microwave power output of 1.2 MW for the B-factory under

construction at SLAC. This CRADA is funded at $200,000 in

FY 1995, and no funding is planned in future years.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

HlQh Energy and Nuclear Phvslcs

Question 5: What are the estimated FY 1997, FY 1998, FY 1999, and FY 2000

budget authorization funding requirements, by Nuclear Physics

(NPil activity, given the FY 1996 budget authorization request

for NP?

Answer: Outyear funding estimates for FY 1997 - FY 2000, by program, are

not available at this time. The Department plans to consider

recomnendatlons from advisory groups such as the Galvin and

Yergin panels In formulating Its outyear estimates by program

which are predicated on projected DOE savings from FY 1996

through FY 2000 of $10.4 billion In outlays.
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QUESTIONS FROH REPRESENTATIVE ROHRABACHER

High Energy and Nuclear Phvslcs

Question 6: What Is the level of funding for each DOE Laboratory, by NP

program activity, for each of FY 1994, FY 1995 and FY 1996?

Answer: The following tables detail the level of funding for «ach DOE

Laboratory, by NP program activity, for each of FY 1994, FY 1995

and 1996.

ELISSS

3,100
10,400
1,000

.2SS.

ARGONNE NATIONAL LABORATORY
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FY 1994

CONTINUOUS ELECTRON BEAM ACCELERATOR FACILITY
Operating Expenses
Medium Energy 43,400
Heavy Ion

Theory 100

Low Energy fi

Subtotal Operating Expenses 43,500
Capital Equipment 11,300
Construction
AIP/GPP
Line Item Const. 16.600
Subtotal Construction 16.600
Lab Total 71,400

FY 1995

57,100

500

Q
57,600
10,200

300
1.000

1,3Q0
69,100

FY 1996

59,500

500

Q
60,000
8,100

3,500

Q
3.WQ
71,600

LAWRENCE BERKELEY LABORATORY
Operating Expenses
Hedlum Energy
Heavy Ion
Theory
Low Energy
Subtotal Operating Expenses

Capital Equipment
Construction
AIP/GPP
Line Item Const.
Subtotal Construction

Lab Total

18,600
900

22,100
8,300

3,600

e
3.W
34,000

14,400
800

1.700
16,900
4,600

3,600

Q

25,100

15,300
1,000
1-900

18,200
3,500

3,700

fi

3.700
25,400

LAWRENCE LIVERMORE NATIONAL LABORATORY
Operating Expenses
Medium Energy
Heavy Ion 300
Theory 100

Low Energy 300

Subtotal Operating Expenses 700

Capital Equipment 100

Lab Total 800

300
100

700

700

300
100

700

_JB
700

LOS ALAMOS NATIONAL LABORATORY
Operating Expenses
Hedlum Energy
Heavy Ion

Theory
Low Energy
Subtotal Operating Expenses

Capital Equipment
Lab Total

33,900
1,000
800

1-700

37,400

2.4PQ
39,800

36,100
1,000
900
500

38,500

esfl

39,300

8,600
1,100
900

1.000
11,600

400
12,000
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FY 1994 FY 1995 FY 199$

OAK RIDGE NATIONAL LABORATORY
Operating Expenses
Medium Energy
Heavy Ion 3,500 2,100 2,300

Theory 700 600 800

Low Energy 5.400 7.200 9.W9
Subtotal Operating Expenses 9,600 9,900 11,700

Capital Equipment 2,300 1,500 .
2,200

Construction
AIP/GPP 1,000 200 400

Line Item Const. Q Q fi

Subtotal Construction 1.000 200 4fift

Lab Total 12,900 11,600 14,300

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Operating Expenses
Medium Energy 14,200 13,200 14,900

Heavy Ion 1,000 1,000 1,000

Theory 1,200 1,200 1,200

Low Energy Q fi

Subtotal Operating Expenses 16,400 15,400 17,100

Capital Equipment 1,700 2,100 3,800

Construction
AIP/GPP 1,200 1,200 400

Line Item Const. S
Subtotal Construction 1.200 1.200 420

Lab Total 19,300 18,700 21,300
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

High Energy and Nuclear Phvsics

Question 7: Please provide a complete listing of all NP-funded CRADA's
including, for each, current-year (FY 1995) funding and out-
year funding requirements to complete.

Answer: Below are listed existing CRAOAs supported by Nuclear Physics

laboratory staff members.

NP contributions
DOE Laboratory Industry FY 1995 Out -years

Argonne National AccSys Technology $ 5,000 $

Laboratory

Design of a Superconducting RFQ (radio frequency guadrupole)

An RFQ is used for the "front end" Initial acceleration of the beam in an

accelerator. The design of a 50 cm long, 194 MHz niobium RFQ has been

completed. Room temperature modelling of this structure using two full size

copper models has been carried out. ANL performed RF tuning, heat treatment,
chemical processing, and will complete mechanical construction. The niobium
RFQ is 90% complete.

Brookhaven National Optovac $ 10,000 $ 20,000

Laboratory

Study of Radiation Damage in Optical Components of Excimer Lasers
The goal of this study is to determine the correlation between the damage

produced in calcium fluoride and magnesium fluoride by an excimer laser, with

the damage produced by cobalt-60 gamma rays. Such a correlation would allow a

rapid and economical predetermination of the radiation damage properties of

these materials before they are processed into expensive optical components,

and hopefully to produce more radiation hard materials. BNL has completed the

first series of measurements and observed a definite correlation in the

radiation induced optical absorption in two types of crystals.
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CEBAF Dymax Corp. $ 25,000 $ 35,000

DeveTopment of a Low Cost. Flexible Light Guide
CEBAF is well along in the development of life testing of the light guides and
is currently exploring license terms with Dymax as they look toward production
possibilities. In addition, CEBAF has found several new and exciting
applications of the technology in discussions with Dymax.

CEBAF Digiray, Inc. $ 25,000 $ 35,000

Development of an X-ray Detector for Laminographv
CEBAF and Digiray have made Improvements to x-ray detector elements and have
completed a successful laminography demonstration in collaboration with NASA-
Langley Research Center. A second system for laminography has been installed
which was developed at Digiray. In addition, CEBAF and Digiray are presently
discussing a new application of this technology (non destructive testing of
aircraft components) with other potential partners.
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QUESTIONS FROM REPRESENTATIVE ROHRABACHER

High Energy and Nuclear Physics

Question 8a: What, in DOE ' s view, are the pros and cons of
transferring the DOE High Energy and Nuclear
Physics Programs to the National Science
Foundation?

Answer: Although there could be certain, limited

advantages to such a transfer, the Administration

is firmly opposed to this concept. First, we note

that due to the complementary nature of the NSF

and DOE programs, there would be virtually no

budget savings resulting from combining the

research programs. Second, we maintain that both

programs have functioned extremely well under the

management of the DOE Energy Research program.

High Energy and Nuclear Physics programs have

received consistent support from both DOE and the

Congress, and DOE has provided scientists in both

fields with excellent research facilities over the

past 30 years.

Both programs rank among the best in the U.S.

research community; for example, 25 people from

High Energy and Nuclear Physics programs have

received Nobel Prizes. Fermilab is the world's

highest energy particle accelerator, and the

Stanford Linear Accelerator Center (SLAC) is the

world's highest energy physics facility for

studying polarized electron-positron collisions
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and is the leading center in the world for large

linear collider research and development. In the

Nuclear Physics program, the Department has

recently completed the Continuous Electron Beam

Accelerator Facility (CEBAF), the most advanced

nuclear physics facility in the world.

Although many problems were identified with the

Superconducting Super Collider (SSC), which was

previously funded under the same General Science

Activities budgetary account, the SSC project was

not managed by the Energy Research program, but

rather a management structure that reported

directly to the Secretary of Energy.

The NSF has an excellent history of providing

flexible support to individual or small groups of

researchers, typically based at universities. DOE

High Energy and Nuclear Physics programs have a

different mandate for supporting Federal research.

The Department of Energy operates four major high

energy and nuclear physics facilities, and several

smaller facilities, with budgets of hundreds of

millions of dollars per year -- several times the

budget for the entire physics Division at the NSF.

A transfer of the DOE programs to the NSF would

result in a significant change in the NSF physics

program mandate, and, potentially, a serious
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imbalance in the NSF program, in addition to the

potential disruption of DOE-funded research.

Moreover, two of the program's facilities are

situated within DOE multiprogram laboratories,

causing additional complications with regard to

reassigning Federal management responsibilities,

(e.g., issues associated with institutional

oversight, infrastructure support, business

management procedures).

Despite its considerable expertise in

administering grants, NSF has only limited

experience constructing and operating facilities.

Moreover, existing NSF facilities are

significantly smaller in scale, (and, thus, also

typically less operationally complex, with fewer

users and regulatory requirements). The DOE

mechanism of constructing facilities through

contractors is also far more appropriate for large

science facilities than the NSF grant mechanism.

The Department has put in place and tested

procedures that have proven effective for the

management and oversight of large-scale science

construction projects ($150 million to

$1 billion). Such tasks are carried out by non-

programmatic staff within the Department, meaning

that additional staff would have to be added at

NSF to carry out such functions, if NSF were to
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assume responsibility for the programs.

Other specific adverse impacts include the large

up-front cost of transferring large quantities of

government equipment and real-estate and the

renegotiation and/or termination of existing

multi-year contracts. At the researcher level,

scientists would be disrupted by requirements to

adapt to new procedures, regulations, and grant

application processes.

Finally, a potentially serious problem related to

such a transfer -- although difficult to quantify

— pertains to the disruption of the

"institutional culture" of both research

communities, particularly within the NSF. We note

here that the annual budget of the entire NSF is

comparable to the DOE Energy Research budget,

approximately one-third of which is contained in

the High Energy and Nuclear Physics programs.

Adding programs constituting nearly a third of the

NSF's current budget could require major additions

and restructuring of NSF staff, including

functions not previously carried out by the

agency. We expect that such a change would have a

major impact on the basic mission of the National

Science Foundation.
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Clearly, the Department of Energy would also be

adversely impacted, given the tremendous

technological expertise and innovation that

results from the High Energy and Nuclear Physics

programs, making direct contributions to the

Department's mission objectives in other science,

defense, and clean-up programs. Ongoing

Department responsibilities for administering

synchrotron and neutron sources, carrying out

other basic research, securing the Nation's

stockpile, and devising new techniques for

hazardous waste remediation would all clearly

benefit from maintaining High Energy and Nuclear

Physics research within the Department of Energy.

Question 8b: What, if any, specific statutory changes would

need to be made to effect such a transfer?

Answer: To answer your question definitively would, of

course, require an analysis of the statutory

authorities of the respective agencies.

Consequently, to provide you with a timely, albeit

considered response, we addressed the existing

authorities in a limited review, with the

following preliminary conclusions:

It does not appear that the Department of

Energy's authorities would require amendment
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to affect the transfer of the High Energy

Physics program to the National Science

Foundation. The general authority for the

program, section 31 of the Atomic Energy Act

of 1954, as amended, directs the Department

to conduct research and development

activities relating to nuclear processes and

theory, which would include high energy

physics activities and projects, but does not

restrict these activities to the Department

exclusively. Similarly, the Department of

Energy Organization Act would not appear to

constrain such a transfer, as it neither

speaks of the High Energy Physics program

specifically nor appears to intend that

fundamental research activities be restricted

solely to the Department.

The Department would naturally defer to the

interpretations of the National Science

Foundation in determining whether its current

authorities would permit the conduct of a

high energy physics program analogous to that

currently conducted by the Department and, if

not, what modifications would be necessary to

permit it to do so. Nonetheless, our review

of the functions and general authorities and

provisions of the National Science Foundation
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Act of 1950 suggests that the Foundation is

empowered to sponsor a high energy physics

program, within its existing mission to

"initiate and support basic scientific

research and programs to strengthen

scientific research potential .. .at all levels

in the .. .physical ... sciences .
" The potential

deficiencies that we have identified go,

rather, to the authority to conduct such a

program on a large-scale basis, employing

Foundation-owned and operated facilities. To

empower the Foundation in this respect, we

believe that the Foundation Act would need

modification to include statutory authorities

reflective of the Department's authorities in

Chapter 4 of the Atomic Energy Act. These

include specifically the authorities to (1)

conduct research in the agency's own

facilities and (2) conduct, or provide for

the conduct of research in the agency's

facilities for non-Foundation parties,

including making facilities available to

qualified users on a non-competition-with-

the-private-sector basis.
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QUESTIONS FROM REPRESENTATIVE ROEMER

Question la: What Is the history of FTE levels at the DOE Labs, by Lab,

since 1960?

Answer:

Sunmary of Personnel Levels for the Nine Multiprogram Laboratories
Full-Time Equivalents (FTE)

FY FY FY FY FY FY FY

1960 1961 1962 1963 1964 1965 1966

Argonne Nat'l Lab < NA ---- >

Brookhaven Nat'l Lab 2,049 2,268 2,455 2,771 2,998 3.145 3,283

Lawrence Berkeley Lab 2,285 2,635 2,682 2,887 2,888 2,908 2,975

Oak Ridge Nat'l Lab 4,260 4,151 4,377 4,587 4,767 4,948 4,979

Pacific Northwest Lab < NA > 1,978 1,888

Idaho Nat'l Engineering Lab 5,200 4,920 4,755 5,310 5,900 6,025 5,800

Lawrence Livermore Nat'l Lab 4,158 4,291 4,436 4,807 5,307 5,326 5,410

Los Alamos Nat'l Lab 3,275 3,350 3,450 3,670 3,740 3,870 4,000

Sandia Nat'l Lab 7,896 7,763 7,881 8,002 8,108 8,129 8,061

FY FY FY FY FY FY FY

1967 1968 1969 1970 1971 1972 1973

Argonne Nat'l Lab < NA > 4,496 4,458 4,091

Brookhaven Nat'l Lab 3,341 3,341 3,286 3,142 2,838 2,493 2,570

Lawrence Berkeley Lab 2,920 2,793 2,719 2,545 2,381 2,176 2,113

Oak Ridge Nat'l Lab 5,195 4,959 4,815 4,597 4,310 4,314 3,571

Pacific Northwest Lab 2,179 2,432 2,312 1,202 876 876 935

Idaho Nat'l Engineering Lab 5,825 5,850 5,850 5,755 5,680 5,875 5,975

Lawrence Livermore Nat'l Lab 5,561 5,633^5,719 5,745 5,359 5,182 5,420

Los Alamos Nat'l Lab 4,050 4,235 4,250 4,314 4,130 4,195 4,405

Sandia Nat'l Lab 8,117 8,157 8,134 8,058 7,547 7,298 6,992

NA - Not available.

/

/
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FY FY FY FY FY FY FY
1974 1975 1976 1977 1978 1979 1980

Argonne Nat'l Lab 4,417 4,526 4,831 5,083 5,278 5,300 5,155

Brookhaven Nat'l Lab 2,416 2,609 2,805 3,058 3,304 3,524 3,297

Lawrence Berkeley Lab 2,040 2,113 2,286 2,556 2,993 3,070 2,761

Oak Ridge Nat'l Lab 4,082 4,253 4,374 4,614 4,717 5,001 5,025

Pacific Northwest Lab 1,144 1,298 1,424 1,765 2,051 2,100 2,110

Idaho Nat'l Engineering Lab 5,950 6,338 6,762 7,748 8,935 4,848 5,096

Lawrence Li vermore Nat'l Lab 5,213 5,555 5,782 6,295 6,721 6,866 7,042

Los Alamos Nat'l Lab 4,586 5,072 5,766 6,035 6,370 6,828 6,854

Sandia Nat'l Lab 6,388 6,451 6,881 7,185 7,350 7,532 7,700

FY FY FY FY FY FY FY

1981 1982 1983 1984 1985 1986 1987

Argonne Nat'l Lab 4,996 4,339 4,188 4,117 3,894 3,689 3,693

Brookhaven Nat'l Lab 3,502 3,258 3,231 3,207 3,200 3,196 3,176

Lawrence Berkeley Lab 2,996 2,644 2,601 2,787 2,695 2,464 2,428

Oak Ridge Nat'l Lab 5,023 4,725 4,709 4,743 4,994 4,249 4,318

Pacific Northwest Lab 2,100 1,900 1,915 1,934 2,065 2,199 2,468

Idaho Nat'l Engineering Lab 5,070 4,919 4,663 4,920 5,065 5,034 5,488

Lawrence Livermore Nat'l Lab 7,216 7,370 7,451 7,774 8,063 8,020 8,280

Los Alamos Nat'l Lab 7,166 7,184 7,102 7,457 7,918 8,012 7,997

Sandia Nat'l Lab 7,900 7,929 7,989 8,178 8,418 8,285 8,267
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FY FY FY FY FY FY FY
1988 1989 1990 1991 1992 1993 1994

Argonne Nat'1 Lab 3,758 3,812 4,015 4,352 4,610 4,719 5,212

Brookhaven Nat'l Lab 3,240 3,310 3,270 3,344 3,443 3,484 3,417

Lawrence Berkeley Lab 2,483 2,578 2,558 2,503 2,617 2,715 2,631

Oak Ridge Nat'l Lab 4,591 4,683 4,527 4,472 4,729 4,595 5,189

Pacific Northwest Lab 2,491 2,832 3,238 3,638 3,732 3,697 3,910

Idaho Nat'l Engineering Lab 5,611 6,096 «,970 7,390 7,312 7,361 7,182

Lawrence Livermore Nat'l Lab 8,246 8,247 8,128 7,898 8,008 8,014 7,347

Los Alamos Nat'l Lab 7,788 7,811 7,820 7,566 7,449 7,640 6,960

Sandia Nat'1 Lab 8,314 8,308 8,485 8,600 8,472 8,497 8,488
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QUESTIONS FROM REPRESENTATIVE ROENER

Question lb: How are FTE levels determined within the laboratory budget
process?

Answer: Laboratories determine their FTE levels based upon the projected

progrannatlc. I.e., scientific workload for any given year.

Research proposals or plans are prepared by the laboratories and

are submitted to DOE program offices for Inclusion In the

Department's budget. The proposals Identify funding and FTEs

for the scope of work proposed. Total laboratory FTE levels

result from the aggregation of FTEs for prograonatlc work funded

and the level of laboratory support needed for that work. FTE

levels are closely monitored throughout the year and are

adjusted according to funding and performance requirements.
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OUESTIONS FROM REPRESENTATIVE ROEMER

Fusion Energy

Question 2. a: Whit Is the extent of our cornnltment to the ITER Engineering
Design Activity?

Answer: The U.S. Governnent has signed the International Thermonuclear

Experinental Reactor (ITER) Engineering Design Activities (EDA)

Agreement In which each Party.. !'$ha11 make available, on an

equal basis, the resources required for the Implementation of

this Agreement, its Annexes and Protocols." The Agreement, of

course, stipulates that each Party 'shi.r provide financial

resources subject to the avavlrbll^ty of appropriated funds."

Finally, the 'agreement tmy at terminated by written agreement

of the Parties." The PER EDA agreement was signed in July 1992

and runs for six years until July 1998.

Therefore, our cornnltment is a clear one that is limited by the

availability of appropriated funds. It Is the Department's view

that because of the central nature of ITER in the future of the

U.S. and world fusion programs and because of the highly

visible, prototypic nature of the ITER collaboration for future

mega-science activities, it is important to fulfill the intent

of the ITER EDA collaboration.
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Question 2.b: Is it possible to renegotiate?

Answer: The Agreeoent states that It 'say be aawnded by written

agreement of the Parties." Therefore, the collaboration can In

principle be renegotiated. The willingness of all the Parties

to renegotiate is less clear. Since the signing of the

Agreenent, the financial and political situations in each of the

four Parties has changed, and changed In different ways.

Therefore, It is not possible to predict the reactions of the

Parties to such an initiative to renegotiate.
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QUESTIONS FROM REPRESENTATIVE ROEMER

Fusion Energy

Question 3: What is the current status of our ITER Partners and their
contributions?

Answer: The European Union and Japan are both fulfilling their

obligations fully and on a current basis. Russia is having

difficulties maintaining its contributions on a current basis.

It should be pointed out that the Agreement does not require

that equality be measured annually, but rather over the entire

Engineering Design Activities (EDA) period.

Both the Russian representatives on the supervisory

International Thermonuclear Experimental Reactor (ITER) Council

and the Council itself have expressed concern over the current

difficulties being encountered in Russia in the ITER

activities. Consequently, the Council recently communicated

with the Head of the Russian Government on this matter. If the

current difficulties were to continue without improvement, then

this would become a serious matter for the ITER EDA.

3
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QUESTIONS FROM REPRESENTATIVE ROEMER

Fusion Energy

Question 4. a: How much funding Is currently In the design and production
process of TPX?

Answer: The table below shows the funding for the Tokanak Physics

Experiment (TPX) In FY 1994 and FY 1995 and the Department's

request In FY 1996. The FY 1996 request assumes that TPX

construction would begin In FY 1996.

TPX Funding
(B/A In thousands)

FY 1994 FY 199S FY 1996
$19,231 $42,000 $62,092

Question 4.b: What happens If TPX Is canceled? Where will the resources be
refocused?

Answer: The President's Comnlttee of Advisors on Science and Technology

(PCAST) will review the fusion program and make reconmendations

to the White House on what It sees as an appropriate fusion

program in the future.

If the reconmendations from PCAST and subsequent decisions by

the President preclude the construction of the Tokamak Physics

Experiment, the Department would look to PCAST, the Fusion

Energy Advisory Committee and the fusion scientific community

for reqomnendatlons on how to restructure the U.S. fusion

program.
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Question 4.c: If alternative fusion concepts were explored by the Department,
nrhat proposals would emerge?

Answer: Depending on how we define alternative concepts, we would

anticipate proposals on advanced tokamaks, such as spherical

tokamaks; on concepts related to the tokamak, such as reversed

field pinches and stelUrators; and on concepts vBry different

from the tokamak, such as ion rings and electrostatic

confinement.
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COMMITTEE ON SCIENCE

SUBCOMMITTEE ON ENERGY AND ENVIRONMENT

HEARING
ON

DEPARTMENT OF ENERGY (DOE) ENERGY RESEARCH AND DEVELOPMENT PROGRAMS:
FISCAL YEAR 1996 BUDGET AUTHORIZATION

February 15, 1995

Followup Questions Submitted to

Dr. John Peoples, Director

Fermi National Accelerator Laboratory

1. You testified in suppon of DOE's Scientific Facilitie.s Initiative, a $100-million increase to

combat research facility under-utilization.

a. If we cannot find the money to increase their use, should we consider closing some of

DOE's research facilities?

b. What programs would have to be cut if these funds are not appropriated?

2. We have heard testimony earlier this week that DOE personnel could be reduced by one-third

to one-half without harming mission performance.

a. Do you concur with the view that DOE personnel could be reduced by one-third to one-

half without harming mission performance, and if not, what, if any, level of DOE
personnel reductions would you recommend?

b. Which areas of DOE personnel should/could be cut?

3. If the DOE management layers were reduced, could Fermi National Accelerator Laboratory

function more efficiently, and if so, how much money could be saved?

4. What DOE management practices would you alter to improve the efficiency of your laboratory?

5. Out of every dollar appropriated to your laboratory, what is your best estimate of the fraction

of that dollar that actually gets to the scientist doing the research?
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0, 'M n BROOKHAVEN NATIONAL LABORATORY

I ^ i U ASSOCIATED UNIVERSITIES, INC. P.O. Box 5000
^iii ii Upton, New York 11973-5000

TEL (516)282- 2772

FAX (516)282- 5803

Office of the Director E-MAIL saniios@bnl.gov

March 10, 1995

The following is in response to the questions posed by the Members of the

Subcommittee on February 15, 1995.

1. You testified in support of DOE's Scientific Facilities Initiative, a $100

million increase to combat research facility under-utilization.

a. If we cannot Hnd the money to increase their use, should we
consider closing some of DOE's research facilities?

b. What programs would have to be cut if these funds are not ap-

propriated?

Answer .

The facilities that are currently operating in the high energy, nuclear

physics and basic energy sciences program are producing important results for

the scientific user community. If funding to enhance their operating time was

not available I would recommend that the current procedure of carefully

reviewing the backlog of experiments and setting definite priorities and then

stretching out the schedule be continued. I would not support the closing of a

subset of these facilities to support the remaining ones. We have too few

places now to actually do research at a level which maintains this countries

excellence in science.

TELEX: 6852516 BNL DOE CABLE: BROOKLAB UPTONNY
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2. We have heard testiiuouy earlier this week that DOE personnel could

be reduced by one-third to one-half without harming mission perfor-

mance.

a. Do you concur with the view that DOE personnel could be re-

duced by one-third to one-half without harming mission perfor-

mance, and if not, what, if any, level of DOE personnel reduc-

tions would you recommend?

b. Which areas of DOE personnel should/could be cut?

Answer .

I believe thai one should focus on wnat functions the DOE does not need

to do rather than on the reduction of staff. As functions disappear, reductions

should follow. With that in mind, I strongly support the Galvin Report's

recommendation that the DOE get out of the regulatory business. For example,

the labs must work under EPA, OSHA and NRC regulation. There is no

reason that DOE has to duplicate those functions. I believe that a significant

fraction of DOE staff spend time on these functions.

3. If the DOE management layers were reduced, could Brookhaven
National Laboratory function more efficiently, and if so, how much
money could be saved?

Answer .

In the one example that I gave above I think we could operate more

efficiently if DOE stopped its redundant regulatory role. While we have not

done a detailed analysis, I think we could reduce our nonresearch part of the

lab by between 10 to 20%.

4. What DOE management practices would you alter to improve the

efficiency of your laboratory?

Answer .

Again I support the recommendations of the Galvin Report. I think DOE
should give more authority to the labs and then evaluate the performance on a

periodic basis. The current process is to review almost every decision before

allowing the labs to move forward which results in delay and higher costs.
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Out of every dollar appropriated to your laboratory, what is your best

estimate of tlie fraction of that dollar that actually gets to the scientist

doing the research?

Answer.

Our overhead rate is about 33%. That means that for every dollar that

comes into the lab 67 cents goes to research and 33 cents goes to overhead

support. Those numbers are very subject to interpretation at any installation.

For example, do you directly charge for space or do you put it in the over-

head? While we put it into the overhead other institutions may not.

Should you require any additional information or clarification, please let

me know.

Sincerely,

N. P. Samios

Director
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Committee on Science
Subcommittee on Energy and Environment

Hearing on
Department of Energy (DOE) Research and Development Programs

Fiscal Year 1996 Budget Authorization

February 15, 1995

You testified in support of DOE's Scientific Facilities Initiative, a $100-million

increase to combat research facility under-utilization.

a. If we cannot find ttie money to increase their use, should we
consider closing some of DOE's research facilities?

Answer:

No.

Answer:

What programs would have to be cut if these funds are not
appropriated?

The purpose of the Initiative is to improve the scientific facilities at the Department's
laboratories. The base funding level of the facilities is included in the Department's FY
1996 budget. If facilities like those to be funded by this Initiative are not regularly

upgraded, scientists will vote with their feet and use the facility that best meets their

needs. By their actions they will determine which facility should be closed. During the

early days of the Atomic Energy Commission, every university had an accelerator. As
the complexity of this equipment started to increase, every university or research center

could not afford the equipment needed to remain at the scientific frontier, and this led to

sharing of facilities. For example, in high energy physics, the desire to be competitive is

the principle. Where once there were dozens of facilities in the United States for high

energy physics research, now there are only a few in the world where leading

researchers perform experiments. What happened to those other facilities? They are no
longer funded and have ceased to exist as places where significant research is

performed.

2. We have heard testimony earlier this week that DOE personnel could be
reduced by one-third to one-half without harming mission performance.

a. Do you concur with the view that DOE personnel could be reduced
by one-third to one-half without harming mission performance, and
if not, what, if any, level of DOE personnel reductions would you
recommend?

Answer:

Cutting staff, by itself, is not difficult. To be effective in making cuts, it is necessary to

determine those functions that the Department of Energy should carry out and the level

of effort needed to carry them out. A systematic process is needed to determine what
activities are being performed (even if they are being performed very well) that could be
eliminated without harm to the function of the Department. Then it is also necessary to

determine those functions that are essential to the Department which could be
performed more efficiently and effectively. Such a review of the Department of Energy's

functions would seem to be called for before making such draconian cuts that could

affect the continuation of an enterprise that has provided so many scientific and technical

accomplishments for our nation. Any responsible chief executive officer of a private
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sector corporation would not go about reducing his business operations in such a way as
to throw the baby out with the bath water.

b. Which areas of DOE personnel should/could be cut?

Answer:

Various DOE headquarters, site and field office organizations, the managing and
operating contractor, and state and federal agencies conduct inspections and scrutinize

our activities. For the past two weeks, ORNL has been examined by a 40-person team
focusing on our management, maintenance, environment, safety, health, and quality

operations. Another review team just finished reviewing our air quality monitoring
program. The DOE Office of Nuclear Safety began 40 audit days of activities stretching

over the next four months. The Defense Nuclear Facilities Safety Board is beginning a
review of over twenty facilities on March 13. The DOE Multifunctional Appraisal of

ORNL will bring more than forty visitors for two weeks sometime in the late spring. As a
result of these reviews, some of our facilities will be examined four times in as many
months. A great deal of influence has been given to non-regulatory advisory boards,
such as the Defense Nuclear Facilities Safety Board. Such organizations generate
recommendations that are detrimental to improving our budgetary efficiency because
their recommendations have a high cost-to-benefit ratio There are too many
organizations reviewing and auditing the laboratories with overlapping jurisdiction and
little coordination and there are too many information requests for which an audit seems
to be the only answer.

Secretary O'Leary has endorsed the concept of reduced audits and reviews. There is a
simple solution used by the private sector to control auditing costs. Just as ORNL
prioritizes its expenditure of funds on a risk basis, DOE and other auditing and review
groups need to prioritize their needs the same way and fund them at a level that includes

all costs. Audits should be budgeted in a way to include the time and charges of the

audit staff, as well as those of the contractor who must assist in performing the audit.

The office performing the audits should be given a controlled budget that includes those
funds needed to have subcontractors and people at the laboratories work for them. That
is, there should be no cost to the laboratories for these audits. These audits should not

be funded by the laboratories as an overhead expense. Thus the auditors would have to

plan the audits they are going to conduct during the year and budget for the costs of

conducting them. Simply put, when the auditors run out of money, they are through with

audits for the year. This would instill some discipline in what is largely an open-loop
system without proper feedback or control.

3. If the DOE management layers were reduced, could Oak Ridge National
Laboratory function more efficiently, and if so, how much money could be
saved?

Answer:

It is currently popular to talk about improvement in management by reducing
management layers. Such a simplistic approach overlooks the complexity of the
problem. Rather than blindly remove layers, it is necessary to determine those functions

that the Department of Energy should carry out and the level of effort needed to carry

them out. A systematic process is needed to determine what activities are being
performed (even if they are being performed very well) that could be eliminated without

harm to the function of the Department. Then you also need to determine which
functions that are essential to the Department could be performed more efficiently and
effectively. Such a review of the Department of Energy's functions would seem to be
called for before making such draconian cuts that could affect the continuation of an
enterprise that has provided so many scientific and technical accomplishments for our
nation.
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4. What DOE management practices wouldyou alter to improve the
efficiency ofyour laboratory?

Answer:

Oversight of federally funded activities is a proper role of the federal government. The
necessary staff to properly protect the interest of the taxpayer needs to be put in place.
However, there is a concern that the mentality of preventing a loss of any federal funds
or equipment, no matter how small, has resulted in a system for recommendations that
have added great cost to the system with little benefit if taken in the context of the private

sector.

Appendix B of the Galvin Task Force Report identifies certain functions that should not
be duplicated and some that should be eliminated. This represents a good set of goals
that if implemented as appropriate would result in a substantial improvement in the
functioning of the Department and its laboratories. There are certain mandates issued
by the Department that are to be implemented. It is rare if additional funding is provided
for their implementation.

For reasons that are not obvious, the Defense Nuclear Facilities Safety Board is studying
aspects of nuclear safety at Oak Ridge National Laboratory that are unrelated to nuclear
weapons. Preparing for a visit by a review team with such a broad interest results in a
great deal of time lost that could be spent on program development and performance of

research. As a result of Congressional pressures that have been placed on the
Department, it has modified its practices in a number of areas with increased rulemaking
and additional staff oversight of management and administrative functions. It is

unfortunate that the DOE staff mandating changes in management and administrative

areas do not consult with their colleagues in the research programs of the Department.
This results in pressures for the researchers at the national laboratories to satisfy both
the regulators and their research sponsors within DOE, with the result that they satisfy

neither. I am pleased that Secretary O'Leary has formed the Task Force on External

Regulation for Nuclear Safety and that there is a Committee to reduce restrictive

management practices. I look fon/vard to working closely with both groups.

Secretary O'Leary has endorsed the concept of reduced audits and reviews. There is a
simple solution used by the private sector to control auditing costs. Just as ORNL
prioritizes its expenditure of funds on a risk basis, DOE and other auditing and review
groups need to prioritize their needs the same way and fund them at a level that includes

all costs. Audits should be budgeted at such a level to include the time and charges of

the audit staff, as well as those of the contractor who must assist in performing the audit.

The office performing the audits should be given a controlled budget that includes those
funds needed to have subcontractors and people at the laboratories work for them. That
is, there should be no cost to the laboratories for these audits. These audits should not

be funded by the laboratories as an overhead expense. Thus the auditors would have to

plan the audits they are going to conduct during the year and budget for the costs of

conducting them. Simply put, when the auditors run out of money, they are through with

audits for the year.

5. Out of every dollar appropriated to your laboratory, what is your best estimate of

the fraction of that dollar that gets to the scientist actually doing the research?

Answer:

Oak Ridge National Laboratory receives no appropriated funds directly. Funds
appropriated to the Department of Energy are allocated to the national laboratories by
program officers in the Department of Energy. In 1994, ORNL prepared its budget
request for FY 1996. This amounted to 558 field work proposals or activity data sheets
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and 307 summary budget schedules that were submitted to 113 different DOE offices
totaling over 300,000 pages sent outside of Oak Ridge.

Each national laboratory complies with Department of Energy rules for allocating
portions of its general and administrative and overhead costs to individual projects.
Some laboratories, for example, charge individual projects directly for the office and
laboratory space they occupy, others put space charges in laboratory overhead. A
significant variable is the cost of subcontracting activity written into the proposal.

Perhaps a better question might be: what portion of the original project funding gets
spent on research as determined by the principal investigator. Until this is better
defined, an approximate answer is that about half of the original project funding is spent
under the control of the principal investigator.
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Committee on Science

Subcommittee on Energy and Environment

Hearing on
Department of Energy (DOE) R&D Programs: FY 1996 Budget Authorization

February 15, 1995

Followup Questions to and Answars from

Dr. Alan Schriasheim, Director

Argonne National laboratory

Question :

1. You testified in support of DOE's Scientific Facilities Initiative, a $100-million

increase to combat research facility under-utllization.

a. If we cannot find the money to increase their use, should we consider

closing some of DOE's research facilities?

b. What programs would have to be cut if these funds are not appropriated?

Answer

1.a. Continuation of facilities operation is constantly under review by the

Department of Energy and its advisory committees.

If the Scientific Facilities Initiative (SFI) is not funded, we would recommend
that the Department reassess all its Ending allocations. The Department

has correctly assigned a very high priority to the Scientific Facilities Initiative

because many of Its facilities are oversubscribed and underutilized.

1 .b. Operations at four Argonne user facilities would be affected if the Scientific

Facilities Initiative is not funded.

At the Advanced Photon Source (APS), we plan to develop 10 additional

beamlines over a period of five years with funds from the SFI. The DOE
funds are highly leveraged and will attract additional research investments

by industry arKl universities at the APS. The benefits of this research in

areeis ranging from improved fiber and composite materials to advances in

pharmaceuticals, will be foregone if the initiative is not funded.
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Not appropriating SFI funds would produce serious consequences at the

Intense Pulsed Neutron Source. The facility's operating time will be cut In

hatf; approximately 250 fewer experiments will be performed each yean and

only half the planned level of technical and financial support will be provided

to scientific users.

At the Argonne Tandem Linear Accelerator System, the recently established

seven-day-per-week, continuous operation of the facility cannot be

sustained if funds from the SFI are not available. Less than continuous

operation will entail costly and time-consuming shutdowns and startups of

the superconducting accelerator system, greatly reducing the research

hours available to university users. Even at full openation, the facility is

oversubscribed by a ^ctor of two.

At the Hectron Microscopy Center for Materials Research, the SFI funding

will support new instrumentation and additional technical staff that will

enable Argonne to accommodate many more outside users on a wider

variety of instruments than is now possible. This work will support such

diverse advanced technology goals as design of advanced catalysts for

reduced automotive emissions, detection of pollutants in semiconductor

manufacturing, and development of diamond film coatings for low-wear

machine tools.

Question:

2. We have heard testimony earlier this week that DOE personnel could be reduced

l>y one-third to one-half without harming mission performance.

a. Do you concur with the view that DOE personnel could be reduced by one-

third to one-half without harming mission performance, and if not, what, if

any, level of DOE personnel reductions would you recommend?

b. Which areas of DOE personnel should/could be cut?

Answer

2. Opportunities to reduce DOE personnel are, of course, within the purview

and the responsibility of the Department, not Argonne. Personnel reduction

could be achieved by reducing the present fragmentation of ESH and other

responsibilities at the OOE-Headquarters level and by reducing or

eliminating the layering of ESH and otiier functional responsibilities among
Headquarters, Reld and Site/Area Offices. Attention should be given to

streamlining the basic DOE Order structure, reducing the frequency and

detail of audit and appraisals, and eliminating the unnecessary ti-ansactional

and detailed mode of daily management now employed by DOE oversight
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units. Self-regulation by DOE, particularly in the areas of environment,

safety and liealth, contributes to tiie excessive costs of present regulation.

The personnel reductions that might be achieved through these and other

steps might very well achieve personnel reductions of one-third to one-half,

as indicated in other testimony to the Committee.

Question:

If the DOE management layers were reduced, could Argonne National Laboratory

function more efficiently, and if so. how much money could be saved?

Answer

If best-business-practice were employed, and the opportunities to eliminate

detailed, transactional, management by DOE were captured, Argonne could

function more efficiently and at lower cost. Until the details of

implementation are known, however, It is difficult to estimate savings that

could be realized. It is clear that the savings would be substantial and
worth pursuing.

Question:

What DOE management practices would you alter to improve the efficiency of your

laboratory?

Answer

Changing two types of DOE management practices could provide great

improvement in operating efficiency. TTie first is DOE setf-regulation of

nuclear safety, occupational safety and health, and environmental matters.

TTie second is the DOE practice of daily transactional management of

Argonne's conduct of business, as it has evolved and intensified over the

years.

We Iselieve that substantial efficiencies and cost savings could be achieved

by a shift from DOE's practice of self regulation to external regulation by the

NRG, OSHA. and EPA. Many DOE facilities could move to external

regulation within a short time.

Elimination of DOE approval of the laboratories' individual transactions in

such areas as salary actions, procurements, hiring actions, work-for-non-

DOE sponsor agreements, CRADA scopes of work, etc., would lead to

significant improvements in operating efficiency.
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Question:

Out of every dollar appropriated to your laboratory, what is your best estimate of

the fraction of that dollar that actually gets to the scientists doing the research?

Answer :

Argonne has long applied stringent control of overhead costs through a
variety of means. Of every dollar appropriated to the Laboratory,

approximately 66 cents is available to the scientist doing research, with the

remainder going to overhead and support costs, iricluding utility and space
costs.
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HOUSE COMMITTEE ON SCIENCE
SUBCOMMITTEE ON ENERGY AND ENVIRONMENT

HEARING
ON

DEPARTMENT OF ENERGY (DOE) ENERGY RESEARCH AND
DEVELOPMENT PROGRAMS:

nSCAL YEAR 1996 BUDGET AUTHORIZATION

FEBRUARY 15, 1995

Follow-up Questions

Dr. Charles V. Shank, Director

Lawrence Berkeley Laboratory

You testified in support of DOE's Scientific Facilities Initiative, a $100-

million increase to combat research facility under-utilization.

a. If we cannot find the money to increase their use, should we
consider closing some of DOE's research facilities?

ANSWER: It is my understanding that the Department of Energy has asked

its Basic Energy Sciences Advisory Committee to examine the question of the

number and scientific uniqueness of their facilities. I would recommend
awaiting the report of this review committee before moving to close any of

these facilities. Under current operating funds, each of these facilities is

oversubscribed by users, so that the advisory and review committees for these

scientific programs are critical to addressing this issue.

What programs would have to be cut if these funds are not

appropriated?

ANSWER: If the Scientific Facilities Initiative is not approved, the use of

LBL's three national scientific user facilities will remain at their reduced level

impacted by inflation, and their scientific productivity will therefore

continue to be underutilized. There will be less support for scientific groups

from universities, industry and other Federal laboratories—these research

communities and their programs will bear the brunt. In addition, the Nation

will be affected by the underutilization of its investment.
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IL We have heard testimony earlier this week that DOE personnel could

be reduced by one-third to one-half without harming mission

performance.

a. Do you concur with the view that DOE personnel could be
reduced by one-third to one-half without harming mission
performance, and if not, what, if any, level of DOE personnel

reductions would you recommend?

ANSWER: At the request of Secretary O'Leary, I am serving on the DOE
restructuring task force that is taking a broad, detailed look at this very

question. I am sure that if the Department of Energy implements the

management changes recommended in Appendix B of the Galvin report that

there can be significant management savings in DOE, but I would await

completion of the restructuring effort before providing a more detailed

response.

h Which areas of DOE personnel should/could be cut?

ANSWER: Again, this question is one that I am currently considering as

part of the Department's restructuring task force, and I would be pleased to

respond in more detail at the conclusion of that process. However, as

described in the Galvin Report, it is clear that their are layers of

administrative approvals and compliance oversight that are redundant to

sound business practices.

in. If the DOE management layers were reduced, could Oak Ridge National

Laboratory function more efficiently, and if so, how much money
could be saved?

ANSWER: I assume that this question was addressed to me for my
comment as director of the Lawrence Berkeley Laboratory. As stated in an

earlier answer, I believe that management efficiencies could result in

significant financial savings at DOE that would improve the operation of the

laboratories. It is difficult to predict the exact size of laboratory savings given

the variables of time, specific areas of management reduction, and what the

flexibility might be to respond to the management changes. All I can assure

you at this point is that changes in the DOE management system that are

responsive to Appendix B of the Galvin report will result in lower operating

costs at the laboratories. I estimate that a ten to twenty percent reduction in

overhead could occur if—and only if~DOE restructures itself according to

Appendix B. Cuts without changes will result in a loss of programs.



1146

IV. What DOE management practices would you alter to improve the

efficiency of your laboratory?

ANSWER: I am pleased to provide you with the following "principles" of

operation, which members of LBL senior management have developed with

the Oakland Operations Office. We are striving to accomplish our work with

these principles as our joint operating guide.

PRINCIPLES FOR ADDRESSING GALVIN - APPENDIX B

1. DOE oversight will move from "prescription and permission"

management to performance evaluation.

2. DOE will not duplicate oversight responsibility which resides in

other agencies.

3. The intent of oversight will be to assess contractor management
systems, commensurate with the risk to DOE.

4. The DOE/Laboratory complex will institute outcome-based
management assessment and apply best management practices and

commonly accepted industry standards.

5. Laboratory contractors have full responsibility and accountability for

all of their administrative, programmatic and regulatory functions.

6. DOE'S role is scientific program definition, stewardship, planning

and funding of Laboratory programs and infrastructure, and
performance review.

7. Consolidate management activities by eliminating redundancy and

integrating functions to achieve cost effectiveness.

V. Out of every dollar appropriated to your laboratory, what is your best

estimate of the fraction of that dollar that actually gets to scientists

doing the research?

ANSWER: Scientists (and their technical staff) directly receive

approximately 70 cents out of every dollar appropriated. I regret to say that

this does not mean that 70 cents worth of work is being accomplished, in light

of the existing DOE work rules. This best estimate includes scientific and

technical salaries and benefits, research supplies and equipment and other

direct research program expenses, and research facility construction. The

remaining 30 cents for supporting this scientific effort is expended for

research facility maintenance, engineering and computer infrastructure

support, utilities and leases, administrative and management support, and

safety and environmental services.
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Response to

Followup Questions Submitted to

Dr. David E. Baldwin, Associate Director, Energy
Lawrence Livermore National Laboratory

by the

Committee on Science
Subcommittee on Energy and Environment

Hearing on
Department of Energy (DOE) Energy Research and Development Programs:

Fiscal Year 1996 Budget Authorization

The Fusion Energy Program's focus on the tokamak and commitment
to the ITER appears to be cutting off important research in applied

plasma physics and confinement systems and on alternative concepts.

a. Why is this a prudent course?
b. How much longer should the DOE try and maintain this path

when Fusion Energy is not likely to receive any budget increase?

ANSWER
In the early 1990's, in response to urging by Congress and external advisory

committees to become more goal oriented, the fusion program embarked on

a program centered around its most successful approach, the tokamak, and

targeted a DEMOnstration reactor operating about 2025. The plan included

all the elements necessary for the DEMO, including low-activation materials

testing and research into "alternates", i.e., approaches other than the

tokamak. A central element of the plan was participation in the ITER, which

was then ongoing as a conceptual design study. ITER participation was
endorsed as a cost-sharing approach to an admittedly expensive step.

Even then, achieving the DEMO goal on this time scale was recognized

from the outset as requiring substantial increases in fusion funding. In the

intervening years, as the needed funding increases have failed to be

appropriated, the program tightened its belt in trying to keep to the plan by

delaying or eliminating elements.

These latter decisions were carried out with reluctance and pain;

their "prudence" can only be judged in retrospect. Certainly, with fusion "not

likely to receive any budget increase", the strategy behind the plan must be

reassessed. However, with the success the tokamak has continued to

demonstrate, it will surely remain our primary experimental vehicle.

pagel
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2. Would it make any sense to continue with the ITER Engineering
Design Activity as presently constituted if we were to stretch out the
ITER program several years?

ANSWER
The pacing of the EDA is not a US decision alone. Nonetheless, were the

partners to agree to a modest EDA stretch-out, the goals of the EDA could

be achieved at lower annual cost, although probably at higher total cost. An
extended stretch-out would be more problematic, for the ITER was
undertaken not only to be designed, it also was intended to be built. Left

open was the question which parties would participate in construction.

Currently, decisions by the parties on participating in ITER
construction are called for in the 1997-8 time frame. If the US chooses not

to participate, the other parties are free to proceed without the US. (I

honestly cannot predict what the other parties would do, particularly the

Europeans and Japanese. Their commitment is high, but the loss of the US
would be seen as significant.)

As I said in my testimony in response to a question, significant

benefits (in the sense of a radically altered design) could not be expected
from continuing the ITER design for 2 or 3 years. The data base necessary
for the design of such a large facility requires consensus at the international

level. The time for establishing or changing that consensus takes years. In

the particular case of the impact of TPX, which is aimed at testing advanced
tokamak concepts in steady-state, the facility has yet to be built and
operated.

3. Which is more important to the long-term health of the U.S. Fusion
Energy Program, ITER or TPX?

ANSWER
Both ITER and TPX are important; they deal with different fusion issues

which will have to be addressed somewhere. However, if US fusion

budgets are to be constrained as suggested above, our participation in ITER
construction would not be not possible, and the question is automatically

answered.
Such a simple answer, however, does not address the question of

continued participation in the ITER/EDA through 1998. Even if the US were
not to participate in construction, there is much of value to fusion

development in the EDA activity. The exercise of designing a "real"

machine focuses the designers on the real issues. There also are important

reasons beyond fusion for honoring the US commitment through the EDA.
ITER has been hailed as a model for future collaborations on international

scientific projects. At stake is the reputation of the US as a reliable partner

in these collaborations. This is important for fusion itself, for our progress in

the future under tight budget circumstances will be even more dependent on
foreign collaborations; and it is important for all other fields of science

requiring large facilities. Therefore, I urge that we honor our ITER EDA

page 2
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commitment, but that this activity be treated as a budget item separate from

fusion, a point I return to below.

The Issues addressed in TPX are important for determining the

projected economics of a tokamak fusion reactor; consequently, the TPX is

central to the mission of the fusion program. Success would bode well for

the tokamak as a power reactor. The TPX is also important to the long term

health of the US Fusion Energy from another perspective. Although

currently operating tokamaks will, with upgrades, continue to provide

forefront scientific data for the next several years, by the turn of the century

they will have run much of their useful life. With no new major tokamaks

having been started in the US for more than a decade, the TPX is seen, in

part, as being the next centerpiece of the domestic program. Without TPX
or another comparable facility in design and construction, US fusion faces

the serious issue of steadily aging facilities.

When the 1 990 Fusion Power Advisory Committee report was released,

it recommended construction of a steady-state tokamak (now the TPX).

Yet, until the cancellation of the burning plasma experiment (BPX),

there was no apparent activity on DOE's part to explore the

construction of the TPX. Now we are being told that the TPX is critical

to the future of the Magnetic Fusion Energy Program.
What has happened to cause such a dramatic change in the

views of the need for a TPX?

ANSWER
The need for a steady-state tokamak has long been recognized by the DOE,
and it was included in the FPAC Plan. However, the BPX was seen as

having higher priority, because it would have explored tokamak ignition.

Even then, there was an ongoing design activity for a steady-state tokamak,

called at the time the Steady-State Tokamak Experiment (STE), carried out

as a collaboration between the Lawrence Livermore National Laboratory

and General Atomics, Inc. After the BPX was canceled, the STE preliminary

design provided the starting point for what became the TPX design, with

siting to be at the Princeton Plasma Physics Laboratory, as the fusion lead

laboratory.

What would you recommend if the Magnetic Fusion Energy budget
were reduced to, say, $150 million?

ANSWER
Let me first give my answer to the question at $200 million, which I take to

be in addition to the ITER/EDA participation. (For the reasons I outlined

above, I believe that in the current situation, in which US participation in

ITER construction is unlikely, the two should be treated separately.) At

$200 million we could not start the TPX construction, but would have to rely

on operating and upgrading current facilities. The tokamak should continue

as our principal scientific tool, with our domestic focus on the Dlll-D at

page 3
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General Atomics, Inc., with upgrades. We should seek to establish
significant (though junior) participation on the major foreign tokamaks, JET
in Europe and JT-60 -SU in Japan (if built). We should build the ILSE heavy
ion accelerator at the Lawrence Berkeley Laboratory as a promising
approach for the driver of inertial fusion energy. We should start a program
of serious assessment of the alternates, using the extensive scientific

knowledge base we have developed over 40 years, with the view to starting

experiments in those few that pass this scrutiny. We should strive to

continue to lead the world in theory and computer modeling.
Despite the appearance of near-term cost-effectiveness in such a

plan, as discussed in answer to Question 5, a program not preparing to

replace current facilities is laying up problems for the future.

The foregoing program is ambitious at $200 million, and certainly

many painful adjustments would have to be made. However, it preserves,

although slows, the progress and the orientation towards the ultimate

mission deliverable of fusion research -- energy. Even then, the strategy

relies on foreign tokamaks for our cutting-edge tokamak research beyond
the capabilities of Dlll-D. At $150 million, I would pursue as much of this

program as possible, but we would be sub-critical to leverage the
international program, and much of what has been gained through the

investments in the past 40 years would be lost.

page 4
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Question: Please describe the Office of Research and Development's (ORD's)
principal mission.

Answer: The Office of Research and Development (ORD) provides the

scientific foundation for EPA's mission. The ORD laboratories lead the

development and integration of technical knowledge and basic understanding to

generate scientifically sound advice and facilitate the formulation of effective

policies and regulations for present zuid future environmental protection. Both
the new organizational structure and the new strategic planning process for ORD
promote risk assessment/risk management as the principle that drives priority
setting. Research will focus on areas that have the greatest impact on reducing
the uncertainty in risk assessments and facilitating risk management.

The primary customers for ORD research, development, and technical services are

EPA policy leaders, regulatory Program Offices, Regional Offices, the regulated
community, and the technology applications and assessment community. To
conduct its mission effectively, ORD relies upon strong partnerships with the

academic community, science and technology programs in other Federal

Agencies, and the private sector.
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Question 2: How does the Environmental Technology Initiative
(ETI) fit into the ORD principal mission?

Answer: ORD supports the Agency's regulatory programs by
developing the science and engineering knowledge
to conduct accurate risk assessments of
environmental issues and to determine the cost and
benefits of risk management alternatives. The
Environmental Technology Initiative component
managed by ORD complements the base ORD risk
management progreims. It does so through
verification of performance of environmental
technologies and focusing on the diffusion of US
technologies under the USTIES prograun of ETI and
support of research related to pollution
prevention, pollution control, and remediation
technologies in partnerships with the private and
public sectors. These ETI projects accelerate the
commercialization of technology both domestically
and internationally.
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QUESTION 3: The Administration's request includes a $40 million
increase for ETI. Since its inception in 1994, what new, salcible
environmental technologies has ETI made possible?

ANSWER: Some 78 ETI projects are under way, but all of them are
only a few months along — too short a time for these activities
to have reached fruition. The FY94 funding for ETI was only
released in May 1994, and obligation occurred late in the fiscal
year.

As soon as we were able, we took the necessary initial steps to
start the projects, setting realistic schedules and strong
accountability procedures to make sure that the projects produce
results as soon as possible, and that the funds are spent
effectively. Examples of these projects include:

o A partnership to develop innovative cleanup technology.
ETI is supporting a consortium of three companies
(Monsanto, Du Pont, and GE) that are working in
partnership with EPA, the Department of Energy (DOE)

,

and the Department of Defense (DOD) to develop the
innovative "Lasagna" technology that can greatly reduce
the cost of hazardous waste cleanup. The University of
Cincinnati, through research on hydraulic soil
fracturing, is also participating in the initiative.

o Verifying performance of innovative monitoring
technologies . An EPA/DOE/DOD Consortium for Site
Characterization Technology is accelerating the
commercial use of innovative, low-cost field
instruments for detecting and measuring contaminants at
waste sites. In an initial pilot study at Sandia
National Laboratories, some 20 private developers will
have their technologies tested and verified in the
field. The evaluations will provide reliable cost and
performance data for comparing these new technologies
with more expensive standard methods.

o Improving competitiveness in the metal finishing
industry. A series of ETI projects are looking at ways
to reduce pollution levels and compliance costs in
industrial sectors characterized by significant
pollution loads and a significant number of small
business operations, thereby increasing
competitiveness. In FY 94, ETI provided nearly $5
million in research support for eight projects with the
metal plating and finishing industry, which consists of
approximately 80,000 facilities. Working with the
sector's two trade associations, EPA and other agencies
have begun efforts in Clevelanci, Ann Arbor, and Los
Angeles to develop integrated prevention, energy
assessment, and efficiency assessment methods, and to
facilitiate company-to-company information sharing.
Alternative cleaner technologies also are under
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development, such as cleaner, more efficient process
controls to reduce toxic chemical use.
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4. I understand that ETI is intended to overcome barriers to
development for environmental technologies , One barrier which is
often cited it the EPA itself.

Question 4a: Could some of these barriers be overcome through
changes in the Agency's policies toward new
cleanup technologies?

Answer: Yes, and EPA is actively working in this arena. ETI's
first strategic technology innovation objective —
adapting EPA's policy, regulatory and compliance
framework to promote technology innovation — has been
designated to receive special emphasis in FY 95 and FY
96. In addition, this issue is receiving attention in
EPA's base programs. Examples of activities to date
include: increasing the limit under the Resource
Conservation and Recovery (RCRA) Act's treatability
sample exclusion rule from 1000 kg to 10,000 kg enhance
the data base on which new technologies will be judged;
a special provision to accommodate innovative
technology under the NOx Reasonably Available Control
Technology (RACT) Program; accelerated approval of new
monitoring methods under RCRA to minimize the
government imposed delays in bringing new monitoring
technologies to market, and a study to determine how to
remove barriers to and create incentives for innovative
technologies (while ensuring protection of public
health and the environment) in EPA's surface water
protection programs.

Question 4b. Should Congress look to change laws which set best
available technology standards because they are
technology specific and therefore discourage the
development of more efficient or more effective
technologies, and if so, which laws?

Answer: In most cases best available technology standards are
in fact performance standards, with the required
performance level being determined by assessing best
available technology. In their implementation
(permitting and enforcement) however, they still often
impose a high burden of proof on untried technology.
At this time EPA is focusing its energies on
verification, permitting, enforcement, and regulatory
chemges that will mitigate this burden or create
incentives for innovative technologies (e.g. , by
promoting market-based incentives which allow users of
innovative technologies to recapture the extra cost of
enhanced performance or by insuring that innovative
technologies are not penalized for example, by time
delays in the permitting process. EPA is working
through efforts such as it Common Sense Initiative,
Permit Improvement Team, and leadership program to
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harness existing statutory flexibly. Thus our current
infrastructure is on administratively removing barriers
to and creating incentives for innovation.
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QUESTION #5

ORD's laboratory reorganization plan is supposed to reduce the supervisory,

administrative and operations portions of Headquarters stafTby 50%, yet there is no net

decrease in staff with the newly configured laboratory structure. It appears that

supervisory staff is simply being shifted from Washington, D.C. to the field. Why are there

no increases in efficiency after the reorganization and/or reductions in personnel after these

changes?

ANSWER: The ORD reorganization is fully consistent and supportive of EPA's

commitment to reinventing and streamlining government. Based on the

Congressionaily mandated comprehensive review of EPA's scientific and

technical support mission and organization, ORD embarked on a course to

streamline the organization to better fulfill its mission.

The reorganization is part of a continuing effort to enhance the performance,

efficiency and effectiveness of ORD's programs. In January, 1994 an ORD-
wide Committee for Organizational Change identified several key issues

related to ORD's management integrity, efficiency and effectiveness. These

were: balance between delegation, responsibility, and accountability for

performance; linkage of the Agency and ORD strategic planning to ongoing

research operations; design and implementation of necessary management

systems; and capacity for effective policy development and communication,

with parallel capability for monitoring and oversight The reorganization

addresses these issues through a fundamental realignment of the mission of

each of the organization's units. This realignment provides the framework

for decentralized management which is reinforced by the concurrent

downsizing and streamlining of the Headquarters management structure. It

also allows for more efficient and direct lines of authority, accountability and

communication, thereby strengthening the overall effectiveness of ORD.

Specifically, this reorganization will (1) realign ORD's twelve laboratories

and seven field stations into three National Laboratories and two National

Centers; (2) move the science program design and management functions

from ORD Headquarters to the National Laboratories/Centers; (3) and

abolish eight of the current nine ORD Headquarters offices and replace them

with three new Headquarters offices. The resources freed up by this

streamlining effort will be made available to the scientific and technical work
of the National Laboratories and Centers. Headquarters administrative,

supervisory, and operations positions will be reduced from 295 positions to

148 positions (a 50% reduction), authority for science program design and

implementation will be moved to field organizations closely linked to science

operations, a layer of Headquarters management and control will be

removed, and Headquarters operating programs will be eliminated. These
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actions are paralleled by changes in management provisions and structure to

enhance performance and accountability.

When completed, the ORD reorganization is intended to achieve a

supervisor to employee ratio of 1 to 11.
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QUESTION #6

ORD's management of the EPA labs has come under considerable criticism. The Science

Advisory Board termed the Agency's research management "dysfunctional", and went on

to state that the laboratory reorganization should not occur until these management

problems are addressed. Should the lab reorganization wait until EPA's management

problems are addressed, and if not, why?

ANSWER: The Science Advisory Board raised several important concerns about how

ORD customarily conducted its research management. These concerns were

a principal focus of the Reorganizational Proposal. To address the concerns

raised by the Science Advisory Board, the reorganization creates a

strengthened ORD accountability system that ensures adequate attention to

management, administrative and financial functions, and science programs.

The Immediate Office of the Assistant Administrator for ORD will include

separate Deputy Assistant Administrators for Management and Science.

This executive management structure is critical in attaining management

accountability in the areas of planning, policy and oversight for ORD.
Directly linked to this executive management structure is a senior leadership

team at each National Laboratory/Center comprised of a Director, a Deputy

Director for Management, and Associate Directors for Ecology and for

Health. This National Laboratory/Center senior leadership structure will

balance ecological and health science, management and administrative

requirements in performing ORD's mission; will provide senior level liaison

with Program and Regional Offices and other ORD clients; and will provide

management and scientific accountability at the National Laboratory/Center

level.

The DAA-Management will serve as the Senior Resource Official (SRO) for

ORD as reflected in EPA Order 1130.2. to ensure fiscal management

accountability. The delegated responsibility for carrying out the daily

functions of the SRO for ORD financial and budget accountability will be

conveyed to the new Office of Resources Management and Administration.

The National Laboratories and Centers Deputy Directors for Management

will have the responsibility for the implementation of the SRO functions at

the field component level involving ethical, effective resource and fiscal

management, management systems development and compliance with all

Federal regulations concerning resource management. Coordination of

management initiatives across ORD will be achieved through the ORD
Management Council, chaired by the DAA-Management and comprised of

Laboratary/Center Management Deputies and other key officials.

The DAA-Science will be the lead official to ensure scientific accountability

through several avenues. The organization and management of EPA's

research effort is being redeployed along the Risk Assessment/Risk
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Management paradigm to enable the scientific leadership team to plan and
conduct a responsive and relevant research program. Second, the ORD
Science Council, consisting of the National Laboratory/Center Associate

Directors for Health and Ecology, the Director of the new Office of Science

Policy, the Director of the new Office of Research and Science Integration,

and the DAA-Science will identify major scientiFic themes and directions of

the research program. Third, the Agency's National Program Manager's and
Regions will be included in the strategic planning process to identify the

programmatic requirements of the Agency and to ensure the production of

agreed upon products. Finally, scientific peer review will be used to evaluate

the scientific quality of the overall research endeavor including program
goals, implementation and products. The Science Quality Subcommittee,
formed in response to the Agency's Laboratory Study, is currently reviewing

and revising existing policies and procedures for the use of peer review in

ORD's programs.

This reorganization implements the ORD reinvention plan in response to the

Administration's mandate, and provides for strengthened management
provisions and structures to enhance science performance and
accountability. These efforts will be the mechanisms for improving scientific

accountability in ORD.
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Question 7: Over the next two fiscal years, ORD will triple the
size of its fellowship program (from 100 fellowships to 300
fellowships) . How will this increase improve the science behind
regulations at EPA?

Answer: The Agency has requested funding for 2 00 fellowships in
FY 96 with a goal of reaching 300 by FY 1997. The effectiveness
of environmental regulations is determined to a significant
extent by the quality and credibility of the underlying science.
If the science base relevant to a particular rule is seriously
incomplete or uncertain, regulatory officials cannot fulfill
their responsibilities to the public. Moreover, given the
breadth of EPA's mission, environmental regulation at one time or
another draws upon the concepts and methods of virtually every
scientific and technical discipline: the physical, biological,
and social sciences; mathematics and computer science; and
engineering. Continued advances across the environmentally
relevant disciplines depend primarily upon the expertise,
insights, and motivations of the people involved. Therefore, the
EPA graduate-fellowship program is designed to attract more of
the brightest and best young people in the nation to prepare
themselves for careers as environmental scientists or engineers -
- extending and/or applying the technical knowledge base for
environmental protecton — within government, academia, industry,
or elsewhere in the private sector.
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Question: In your testimony, you stated that ORD will work toward a 50/50
split between short- and long-tenn research. Since ORD's EPA client base is

constantly clamoring for more short-term or applied research, how will you ensure
that this 50/50 goal is achieved?

Answer: ORD is currently developing a new strategic planning process which
begins by working with the client offices to understand their needs from a
scientific research perspective. A major goal of the process is to reach a common
imderstanding about research priorities amongst the program office needs.

With these client office inputs, the task of the leadership in ORD is to determine
which of those needs have particular urgency and/or can be addressed with
short-term projects, and which ones will require a commitment to a longer-term
research program.

ORD will also work closely with appropriate science advisory bodies, including

the Science Advisory Board (SAB), the National Research Council (NRC), and
the Conunittee on Environment and Natural Resources (CENR) in order to better

coordinate and assess longer-range scientific directions and priorities.

Based on both our understanding of the client office priorities and the broader
scientific advice, it is the job of the science management of ORD to craft a
program that achieves the roughly 50/50 balance between attention to immediate
needs and investment in longer-term environmental research to meet the needs of
the future.
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Over $22 nnillion of OI^D's request is budgeted for Global Climate Change Research.

9a. How much of this research is predicated on the notion that

the earth is warming?

None of the ORD research is predicated on the notion that

the earth is warming. The ORD program is focused entirely
on gaps in scientific knowledge that are critical to achieve

a better understanding of the potential for global climate
change and the risks that such change may pose to public
health and the environment. The ORD GCRP is focused on

providing answers to the following major scientific
questions relevant to policy:

o What natural and managed ecosystems are most vulnerable
to climate change, and what are the expected
magnitudes, timing, and locations of the effects?

o What are the relative contributions of each greenhouse
gas to global climate change, and how fast are humans
changing its atmospheric concentration?

o How much will natural global change processes amplify
or attenuate human-induced global change?

o What is the rate and magnitude of global forest system
change through natural and human-induced causes?

o How can net fluxes of greenhouse gases from land use
change activities (i.e., biomass burning and land use
conversions) be estimated, assigned uncertainty bounds,

and reported on a country-by-country basis?

EPA/ORD's research being carried out to address these
questions has the following foci:

o Terrestrial Carbon Flux Tracking : This first focus
utilizes remote global sensing imagery and selected
field studies to quantify land cover changes. These
data are needed to determine the current and future
role of the terrestrial biosphere in the carbon cycle.

o Developing Predictive Models : This second focus is on

the development and application of earth systems models
to allow researchers to investigate the role of the
terrestrial biosphere in modulating the concentration
of greenhouse gases in the atmosphere and in

influencing the climate forcing of such gases.

o Regional Vulnerabilities and Impact Assessment
(REVEAL) : The third focus is on risk characterization,
an attempt to quantify the vulnerability of biological
and economic systems to perturbations in regional
climate change. The purpose is to provide information
for decision makers with regards to the degree to which
systems are vulnerable to changes in climate.
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9b. How much of this funding is used in support of the U.S.
Global Change Research Prograun (USGCRP) ?

All of the funding supports USGCRP. ORD's entire program is
planned and implemented as part of the interagency
integrated USGCRP program.
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QUESTION #10

The ORD budget has an increase of $6.2 million for the Climate Change Action Plan. What is this

money to be used for?

ANSWER: The Climate Change Action Plan provides a strong response to the threat of global

warming, while stimulating technological innovation and enhancing job creation. The Action Plan

is comprised of discrete projects that are administered by various agencies across government.

EPA is responsible for several programs within the Action Plan. The R&D resources will support

EPA projects within the Plan; the specific projects will be determined by the Agency during

development of its Operating Plan.
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Question 11: Please provide a complete listing of all EPA
programs /proi ects . by appropriation line item included in the U.S.
Global Change Research Program, coordinated by the National Science
and Technology Council's Committee on Environment and Natural
Resources, including, for each:

a. A brief description; and

b. FY 1994, FY 1995, and FY 1996 funding levels.

Answer: The attached table provides a listing of all funding
provided by the Office of Research and Development under the U.S.
Global Change Program for FY 1994, FY 1995, and FY 1996.
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Global Change Research

The U.S. Global Change Research Program (USGCRP) supports research to

provide scientific insight into global climate change issues. The USGCRP was

formalized through the Global Change Research Act in 1990 which established a

research program "aimed at understanding and responding to global change,

including the cumulative effects of human activities and natural processes on

the environment..." The comprehensive government-wide USGCRP is developed
under the auspices of National Science and Technology Council's Committee on
the Environment and Natural Resources (CENR) , Global Change Research
Subcommittee.

The Agency's Global Change Research Program is a part of the
comprehensive USGCRP The EPA program will help to provide the scientific
basis to assess, evaluate, and predict the ecological, environmental, and
human-health consequences of global change, including the feedback these
systems have on climate change. The EPA program includes two components which

are discussed in detail below, global climate research and stratospheric ozone

depletion research .

GLOBAL CLIMATE RESEARCH

Human activities have caused recent dramatic changes in the Earth
system, including the increase in atmospheric levels of carbon dioxide and
other greenhouse gases. Research is needed to improve our understanding of

global climate change because of the serious potential risks of global change

to human health and the environment. EPA is working with other federal
agencies under the (USGCRP) to reduce or resolve the significant scientific
uncertainties regarding the timing, rate, and impact of global climate change

and to develop cost effective mitigation and adaption options.

There are three major conponents in the Global Climate Research _

Program: Regional Vulnerabilities and Impact Assessment, Developing Predictive

Models, and Terrestrial Carbon Flux Tracking. These programs will decrease the

uncertainties associated with the vulnerability of ecosystems to climate
change, models for predicting global climate change, and the factors
controlling the fluxes of greenhouse gases. The EPA program will be focused
primarily on ground-based observations and measurements, although there will
be some activities associated with remote-sensing.

Regional Vulnerabilities emd Impact Assessment (REVEAL)

In 1996 EPA will emphasize the in^lementation of the REVEAL program.
REVEAL is a new program being initiated in 1995 in response to the CENR
committee identifying the need for con^rehensive research on ecosytem
vulnerabilities as one of the highest priorities for the Global Change
Research Program. REVEAL has three focus areas: 1) research aimed at

understanding the factors controlling sensitivity/vulnerability of ecosystems
to climate change; 2) sensitivity analysis of ecosystem-based models developed
by the research; and 3) an integrated assessment which provides the linkages
of ecological assessment with other physical/natural social and economic
systems

.

The Southeastern United States will be the focus of the first
comprehensive integrated assessment, although additional placed-based research
on vulnerabilities from climate change will be implemented in other regions,
as well. In addition, some smaller scale place-based vulnerabilities studies
will be implemented. In future years, it is anticipated that comprehensive
assessments will be conducted in other high priority regions as resources
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permit. The lessons learned in developing the first comprehensive assessment
will be applied to subsequent regions.

Researchers are developing plans for the implementation of the REVEAL
program through a series of regional workshops in 1995. The southeast was
selected as a high priority region because of the variety of potential impacts
from climate change. For example, in the southeast climatic effects on sea
level rise, frequency of hurricanes, hydrology of the Everglades, timber and
agriculture production are of concern. The first three workshops in the
southeast will address the ecological vulnerabilities from climate change, the
concerns of constituencies, and the approach to performing an integrated
assessment.

Developing Predictive Models

Under the Developing Predictive Models component of the program,
researchers will support the development of both diagnostic and prognostic
Earth Systems Models (ESM) that incorporate coupled atmospheric, oceanic, and
biospheric components. Researchers will be asked to address how the
reliability of global- and regional-scale climate predictions and predictions
of their biospheric effects can be improved and, in particular, how dynamic
coupling of the earth's physical climate system with its ecological and
biogeochemical systems can increase the confidence in climate change
predictions. Researchers will also develop integrated assessment modeling
tools, including a regional model of the Columbia River Basin. The Columbia
modeling work will be aimed at predicting the effects of global change on this
large river basin.

Terrestrial Carbon Fliuc Tracking System

The third component of the research program is development and
implementation of a Terrestrial Carbon Flux Tracking System, which is also one
of the high priorities of the CENR Research Strategy for Global Change. EPA
and NASA will work together to design and implement such an
observing/monitoring system. This program will produce periodic global and
country level estimates of the major sources (forest clearing, fires) and
sinks (forest recovery, regrowth) of greenhouse gases from landcover/land use
change with the focus on carbon compounds. The major, components of this
program will include remote sensing observations, ground observations and
measurements, coupling of observations and process studies through models to
make assessments, and data management.

In addition to the three major components of the program described above, EPA
provides resources for the operation of the CENR Subcommittee on Global
Change, its working groups, and the coordination and integration of
government-wide agency research and analysis. EPA will also support research
on biomass utilization as a potential mitigation alternative.

STRATOSPHERIC OZONE DEPLETION RESEARCH

EPA's Stratospheric ozone research program is designed to quantify the
UV-B increases and understand the responses of humans to these larger UV-B
doses, as well as the effects on sensitive terrestrial and marine ecosytems.
The research supports the periodic effects assessments required by the
Montreal Protocol and provides the data to the Program Office that explain the
implications of ozone depletion. The research also directly supports the
implementation of requirements in both the Montreal Protocol and Title VI of
the Clean Air Act (CAA) to phase-out consumption and use of ozone depleting
substances (ODS) in prescribed time freimes. Thus, working in cooperation with
industry, ORD also provides the scientific and engineering data needed to
replace ozone depleting substances (ODS) with more environmentally acceptable
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alternatives.

EPA will carry out a research progreun in 1996 which will include studies
and experiments to quantify the human health effects associated with elevated
levels of UV-B radiation, a UV monitoring network, and studi.es to evaluate
alternatives for ozone-depleting substances. The monitoring and effects
research supports periodic international effects assessments required under
the Montreal Protocol and provides EPA policy makers with high-quality
scientific data which can be used to inform the public about the levels of UV-
B they are exposed to and the risks this poses to their health. The research
on alternatives for ozone-depleting substances meets the needs of the Agency,
the U.S., and the international community to ensure environmentally acceptable
substitutes are available for all end-use applications in time for end-users
to meet U.S. and international phase-out deadlines.

The health effects research will include studies and experiments to
assess the impact of ultraviolet radiation on the human immune system. Using a

variety of experimental techniques, ORD will determine whether the impacts on
the immune system are local or systemic, evaluating the capability of
sunscreens and Vitamin A to protect against suppression of immune response,
and determining how UV exposure is impacting the capability of the huiian

immune system to suppress infectious diseases such as tuberculosis and
leprosy. These are first-of-a-kind studies which will define the magnitude of
impacts on the immune system and what can be done to prevent immune system
dysfunction

.

EPA will carry out monitoring research which will provide field
measurements of UV radiation levels and support the operation of a UV exposure
index. EPA will operate a five-site UV monitoring network. The monitoring
data will be used to assist ecological and health scientists develop risk
estimates and provide data to verify predictions of UV exposure which will be
issued daily by the National Weather Service using a UV-exposure index
developed by EPA. This network will provide the first comprehensive long-term
data on UV levels in U.S. urban areas and also provide data needed to inform
the public about UV exposure risks.

EPA will also develop data on the chemical and physical properties of
replacement compounds and evaluate their applicability for specific uses.
7U.though alternatives exist for most CFCs, many of the alternatives selected
are HCFCs which will also be phased out early in the next century. Therefore,
ORD will conduct work to identiy promising compounds which could be used by
industry as replacements. Research on these chemicals is important to U.S.
efforts to completely eliminate use of ozone-depleting compounds. Using a

variety of experiments and studies, researchers will generate property data
including flammability, toxicity, oil miscibility, and atmospheric lifetime
for a select group of the most promising alternatives. The performance of
these compounds in specific refrigeration systems will be evaluated identify
long-term environmentally-friendly (i.e., does not cause other pollution
problems - global warming) replacements for commercial chillers, heat pumps,
and supermarket (low temperature) refrigeration systems. These studies will
catalyze industry to adopt these environmentally-friendly solutions.

INFRASTRUCTURE

Adequately funded infrastructure is critical to ORD' s success in
conducting the quality science needed to assure that the Agency's decisions
are scientifically sound. The most critical part of ORD's infrastructure is

its staff. The assumption underlying all "our research activities includes a

productive workforce. Inadequate funding impairs research, making it
difficult to attract and retain needed scientists and engineers, effecting the
Agency's science and technology base.
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This cohesive, cross-cutting program has been centralized within the
infrastructure issue to provide improved management in ORD's salaries, traveland related costs associated with managing and implementing research programs!

Workyears in this issue perform the following activities; science policyand program development; technical evaluation, review, and guidance to EPAprogram/regional offices, Federal/State Agencies, and foreign governments;
research quality assurance and program review; extramural resource management-
technology transfer of scientific information; ADP technical program
development of environmental data systems; regulatory mission support;
facilities maintenance and oversight; health and safety, and environmental
compliance; research planning and program development; operational research
oversight; policy and procedure development; program planning and operations;
resource planning and review; document production; and secretarial/clerical •

support and personnel staffs.
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GLOBAL CHANGE

(DOLLAR IN T>HOUSANOS)

1 ISSUE



1172

GLOBAL CHANGE

(DOLLAR IN THOUSANDS)
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Question 12

Please provide all EPA funding, by apprcapriation line item, for each of FY 1994,
FY 1995, and FY 1996 used to support the activities of the United nations
Intergovernmental Peuiel on Climate Change (IPCC) and/or the Intergovernmental
Negotiating Committee (INC) for a Framework Convention on Climate Change.

Answer: EPA supports IPCC and INC as part of a multi-agency effort
coordinated by the Department of State. This siqjport contributes to the work of
both organizations auid facilitates the preparation of scientific and technical
assessments, guidelines, and studies related to the global atmosphere. Estimated
EPA funding is shown below. The flanding is provided under the Abatement,
Control, and Compliance appropriation.

FY 1994 FY 1395 FY 1336

$183,000 $785,000 $450,000
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Buildings and Facilities Appropriation Account

Question: Please provide & detailed budget breakdown ofEPA's Buildings and Facilities

appropriation account for each ofFY 1994, FY 1995, and FY 1996 (le. by

building and &cility), as well as budget authorization requirements for ongoing and

proposed projetts for each ofFY 1997, FY 1998, FY 1999, and FY 2000.

Answer: The FY 1997 Budget formuUtion process is currently underway and final dedsions

will not be made until June, 1996. Ongoing projects include the Consolidated

Laboratory Project at the RTP, the Environmental Science Center at Fort Meade,

Maryland, and buildout ofthe new E.P.A. Headquarters ftcility. Ifthe President's

FY 1996 request of$33 million for the Fort Meade &cility is approved, no

additional fonds will be required in the oiAyears, as these monies will complete the

project.

The FY 1996 Preadent's budget contains $50 million for the £rst phase of

construction at RTP. The total construction cost for this project is $232 aiDlion.

. A fimding plan for the outyears will be developed as part ofthe FY 1997 request.

($ in Millions)

FY92 FY93 FY94 FY95 FY96

NewHQ
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Question 14: Please provide a detailed description of the Consolidated

Laboratory Complex at Research Triangle Park.

Answer: Attached are 5 pages of material responding to the request.
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RTP Leasing/Renovation Costs

In April 1994 the Corps ofEngmeers used 0MB guidelines to compare the

discounted, present-value cost of the proposed new facility construction to the

status quo. The Corps analysis demonstrated that the direct federal

construction option proposed by EPA would save $154 M compared to the

option of continuing to lease. TTie 30-year cost to construct and operate the

new facility would be approximately S437 M, whereas maintaining the status

quo would cost approximately $591 M. (See Attachment A)

The Corps projected that the 30-year net present value for rent alone would

be $253 M. This does not include the costs of operating and maintaining the

leased facilities, or lost time from the workforce commuting among several

different facihties. (See Attachment B)

IfEPA were to remain in existing facihties, extensive renovations would be

required to upgrade the laboratories. EPA estimates these costs to be about

$112 M. This is in addition to the life cycle costs projected by the Corps.

(See Attachment C)

Many functional problems would persist even after renovations.

(See Attachment D)

As the Corps of Engineers has demonstrated, the direct federal construction

option of investing $232 M in a new lab is by far the most cost-effective

option for the federal government.
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Attachment A

SUMMARY OF ECONOMIC ANALYSIS FINDINGS
April 1994 Study by the U. S. Aimy Corps of Engineers

BACKGROUND

In October 1992, 0MB issued new guidelines for performing bene5t-cost analyses ofFederal

programs. EPA asked the U. S. Anny Corps ofEngineers to perform a life cycle ccononiic

analysis on the proposed, permanent RTP ^cility using the new guidelines. In January 1994, EPA
cut S30 million in costs &om the new facility design and requested the Corps to revise their study

to reflect the lower construction cost and to consider the most current rent rates for existing

leases.

FINDINGS

Comparing thirty years of occupancy, the Corps found that new construction compared very

&vorab]y with maintaining EPA's current assortment of leased spaces. This includes costs of

renting or building, and operating the facilities over a 30 year period. Comparisons are made
based on net present value, which adjusts outlays for their value over time.

Net Present

Value

SM
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Attachment B

Projected Lease Costs for RTF Facilities

to be Consolidated in New EPA-RTP Facility

(Frem Cacps of EnginMn Econofnie Analysis. Apii "94)

($000)

Year
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Attachment C

Preliminary Estimate

ERC renovations for extended occupancy

The following is intended to reflect a renovation of the ERC which would provide satisfactory

space for most EPA research programs for an additional 20 to 30 years. This space would be

adequately supplied with central HVAC, equipped with modem laboratory casework and fixtures,

ADA compliant, energy efficient, and finished with new, durable finishes. This renovation would

not remove vibration problems, inefficiencies associated with the layout, or high-bay size

constraints, and it would not accomplish consolidation.

All new MEP utilities,

wall/floor/ceiling finishes, energy

conserving fixtures, casework,

hoods, caf^eria equipment and

other fixed equipment, new roof)

ADA upgrades throughout.

S60.0MExtensive rtnovalion (80%)

Limited renovation (20%)

All finishes, some utilities, fixtures

and equipment

75,000 gsf $100/gsf $7.5 M

Central utilities

Replace central chillers, cooling

towers, boilers and main

distribution lines, add fiilly-

redundant electric power, replace

incinerator

new fecility CUP
estimate, scaled

to ERC size

S7.0M

Added gross space

Increase gross space to provide

adequate chases, mechanical

penthouses, utility tunnels and

corridors, etc.

95,000 gsf SlOO/gsf $9.5 M

Ofi-'ao'i ac
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Permnnent animal space

Replace greenhouses

10,000 gsf S200/gsf S2.0M

Exterior

Re-pave parking areas and correct

drainage problems, enclose gas

cylinder sheds and other

temporary storage spaces

Lump sura S0.5M

SUBTOTAL (ECQ SS6.SM

Escalation

Inflated to 1999

4yrs 3%/yr SIO.SM

SUBTOTAL (1999 ECQ $97.3 M

Design and CM fees 10% of

1999 ECC
$9.7M

Temporary space

Rental oftemporary office space

for three years (labs and computer

center rotated within ERC), cost

ofmoves at $500k

60,000 nsf $1.5 M/yr

$500k to move

$5.0 M

TOTAL $112.0M

VTSfii
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23. Please idauifj all FY 1996fiaiding fir EPA OBD-programs added by 0MB during

the passback process to the EPA 's initial FY 1996 budget request submitted to

0MB.

Response. : A total of $40 rmTlina for Enviromnental Tecbnology Initiative (ETI) was added

to EPA' s OBD program during the passbadc process.
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EPA EPSCoR

QUESTION:
What are the goals of ERA'S Experimental Program to Stimulate Competitive Research?

ANSWER:
The major goal of EPSCoR is to improve substantially the quality and amount of

Science and Technology (S&T) research and training at academic institutions in states

which have historically received lesser amounts of Federal R&D funding. To
accomplish this goal EPSCoR: (1) stimulates systemic and sustainable improvements in

the state and institutional research infrastructure; (2) facilitates the support and

enhancement of individual researchers and groups of researchers; and (3) fosters

improvements in S&T education and human resource development. The EPSCoR
program concept was initiated by the National Science Foundation (NSF) approximately

1 3 years ago to improve the competitiveness of university-based research efforts. The

EPSCoR is a merit-based program where all awards are based on a competitive peer

review process.

QUESTION:
Please describe EPA's EPSCoR program, its accomplishments to date, and include a

summary of state awards.

ANSWER:
EPA's EPSCoR program has been modeled after the approach used by NSF, which has

provided the national leadership role for EPA and the other agencies with EPSCoR
programs. EPA's EPSCoR program was appropriated funds for fiscal years 1991 , 1993,

1994, and 1995 through Congressional earmarks.

In FY 1991, planning grants were awarded to the eighteen EPSCoR states and a

Commonwealth identified by NSF as eligible participants. The EPSCoR participants

were: Alabama, Arkansas, Idaho, Kansas, Kentucky, Louisiana, Maine, Mississippi,

Montana, Nebraska, Nevada, North Dakota, Oklahoma, South Carolina, South Dakota,

Vermont, West Virginia, Wyoming and the Commonwealth of Puerto Rico. The
EPSCoR participants received approximately $50,000 in planning grants with a one-to-

one matching requirement as their contribution to the overall effort. The planning grants

were designed to help EPSCoR participants develop multi-year strategies,

environmental research, and human resource plans.

In FY 1993 the Agency issued a solicitation for merit-based competition for

EPSCoR proposals to implement research programs that were developed through

planning grant activities. The implementation proposals submitted by the EPSCoR
participants underwent a comprehensive peer review.
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Based on the results of the peer review, two (2) awards were issued in FY 1993 to

Alabama and South Carolina, and five (5) in FY 1994 to Nevada, North Dakota, Puerto

Rico, Idaho, and Kansas. Three (3) new awards will be issued in late FY 1995. Each

implementation grant award was funded for a two-year period and required a minimum
one-to-one non-federal match. A description of awards given in FY 1993 and FY 1994

follows:

FY 1993

Alabama: Studies are designed to measure the impact of high levels of

carbon dioxide gas on plant tissues, disease and insect

interactions, and plant anatomy, and enzymes.

South Carolina: Studies will be conducted on organic transformations in

groundwater, and measurement of tolerance levels in

organic compounds.

FY 1994

Nevada: This research will focus on the control and remediation of

wastes associated with precious metals, environmental

, studies on soil, and the relationship among air quality,

meteorology and climate in an arid environment.

North Dakota: This research is designed to focus on heavy metal

detoxification in plant and animal cells and the metabolism of

organic compounds.

Puerto Rico: Studies will focus on the chemistry of precipitation and air in

tropical forest environments, the toxicity of compounds
absorbed to surfaces of atmospheric particles, and aquatic

pollution.

Idaho:

Kansas:

Research will focus on the biodegradation of mixtures of

solvents and identification of non-volatile organic matter in

groundwater.

Research will study the fate and transport of heavy metals in

mine tailings and alluvial soils and identification of the role of

methane-utilizing bacteria in natural habitats.

The attached table summarizes the amounts of the awards.
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3-

EPA continues to work with NSF and the other federal agencies that have
EPSCoR or EPSCoR-like programs. The Agency is currently a member of the EPSCoR
interagency Coordinating Committee (EICC) and has signed a memorandum of

understanding with other agencies to help integrate federal EPSCoR programs.
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SUMMARY OF EPSCoR IMPLEMENTATION AWARDS (gs)

EPA State Match Total

FY 1993 (2 States)

Alabama 400,000 610,608 1,010,608

South Carolina 400,000 400,000 800,000

FY 1994 (5 States)

Nevada 394,000 460,749 • 854,749
North Dakota 394,000 414,029 808,029
Puerto Rico 394,000 574,592 968,592
Idaho 394,000 543,743 937,743
Kansas 394,000 1,042,004 1,436,004

FY 1995

Three awards will be announced in late FY 1995
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EPA's Research Budget

Question: Please describe plans to restructure EPA's extramural research program? One of

the objectives of this restructuring is to engage the outside scientific community,

especially the academic community, in EPA's research activities. Please describe

this effort.

Answer: A significant part of the Agencies research program as proposed in the FY 96

President's Budget, will be a collaboration with U.S. research universities. EPA
already has a significant interaction with U.S. univeisities through cooperative

agreements that are joint Agency/university research efforts and through the

grants program. As a result of recommendations made by EPA's Laboratory

Study and decisions made by the Administrator, EPA is committed to

implementing an expanded investigator initiated, competitive grants program.

This program is part of the Agency's Science to Achieve Results (STAR)

initiative included in EPA's FY 1996 President's Budget Request that will provide

critical investment in scientific excellence to serve the Nation's environmental

protection needs through a vigorous research grants program, and a fellowship

program. This initiative is fijnded entirely fi'om existing base resources. EPA is

redeploying its research fiinds to achieve greater participation by scientists and

engineers within outside organizations — especially universities. The objective is

to tap world class outside expertise and creativity to complement expertise

presently available at ORD laboratories.

Beginning in FY 95, EPA intends to increase its program of grants for

investigator initiated research projects with the objective being $100 million per

year. In accord with this plan, $43.4 million will fiind approximately 250 awards.

Featured research topics include: a) methods for human health risk assessment; b)

air quality in office buildings; c) air pollutants; d) air quality in office buildings;

e) ecological processes associated with watersheds and water resources; f)

pollution prevention. A substantial portion of this expanded program is being

conducted jointly with the National Science Foundation who is also providing

funding for this effort.

Question: What role will the Office of Research and Development play in this effort?

Answer: The Office of Research and Development (ORD) is leading this effort through its

Office of Exploratory Research. Within the next several months, ORD plans to

consolidate its expanding program of research grants and related activities in a

new unit called the National Center for Environmental Research and Quality

Assurance. This organizational change will give the expanded extramural

research program visibility and stature commensurate with its importance for

fulfilling the EPA mission.
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Question: Quantify the dollar amount of the EPA's research budget that supports

investigator-initiated grants?

Answer: Funding for investigator initiated grants is provided through the expanded grants

program which is part of the STAR initiative In addition, there are nine ORD
funded university-based research centers that also award investigator initiated

research grants. Resources identified for this program are:

FY 94 FY 95 FY 96

Investigator Initiated Grants $22.4M $43.4M $85 3M
Centers Program $9.0M $9.0M $9.0M
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Question: Please describe plans for EPA's graduate fellowship program?

Answer: The Graduate Fellowship program is part of the Agency's Science to

Achieve Results (STAR) initiative included as part of the FY 96 President's

Budget Request. This program presently provides fellowships for

graduate students working toward masters or doctoral degrees in

environmental science and engineering. A yearly stipend will be awarded
to each fellow along with a tuition allowance and an allowance for such

expenses as books, research supplies, professional travel, and health

insurance.

Eventually, EPA hopes to increase the number of fellowships to 300 while

expanding the scope of the program to include post-doctoral fellows. By
fostering advanced study and research training in all academic disciplines

relevant to its mission, EPA intends to play a more prominent role in

preparing the next generation of environmental scientists and
technologists to meet the needs of industry, academia, government and

non-governmental organizations, and other segments of society.

Resources for this program are:

Funding

Fellowships

FY 95
$5.0 Million

@100

FY 96
$10.0 Million

@200

I
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Question: What is the distribution of funding by state for academic research?

InnnfrT^"^
^^^'^ ^'°^"^^^ ^ distribution by state of research grant and

dZ7oTJ'^:ZT.:'''J'^^^^^^^^^^^ ^'^ 0^-e Of Resea'rch andDevelopment between FY 1992 - FY 1994
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PRIOMTY RESEARCH AREAS

Question; Given the interest in using risk assessment as a program planning strategy, what

are the priority research areas which the Agency proposes to support? How will

EPA collaborate in a meaningful way with the research universities of the country

in such priority research?

Answer: ORD is committed to incorporating risk assessment as an integral part of its

research planning process Specific criteria used as part of the comparative risk

considerations include: identification of problems for which the risk is already

believed to be high (eg., dioxin), problems for which there is a large degree of

uncertainty about the risks, and consideration of the potential for research to

reduce the risk Other factors are also involved in selecting areas of research

emphasis or de-emphasis, including: statutory requirements, court-ordered

deadlines, regulatory priorities, and Administration priorities. Also considered

were research areas that were being completed, allowing for redirection of those

fiinds.

The FY 1996 President's Budget request reflects a number of difficult choices

regarding ORD's research program. Research activities requiring additional

emphasis through new fiands or realignment of existing resources include such

things as Environmental Technology, Climate Change Action Plan, Tropospheric

Ozone, Disinfection/Disinfection Byproducts, Pesticides in Children, Graduate

Fellowships and High Performance Computing (Modeling).

A significant part of the Agency's research program, as proposed in the FY 1996

President's Budget, will be a collaboration with U.S. research universities. EPA
already has significant interaction with U.S. universities through cooperative

agreements that are joint Agency/university research efforts, and through the

grants program. The Agency's Science to Achieve Results (STAR) initiative

provides for the redirection of additional fiinds to enhance investments in

scientific excellence, to serve the Nation's environmental protection needs

through a vigorous research grants program and a fellowship program. The

initiative is fiinded entirely fi^om existing base resources.
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Response to Questions Submitted by the Subcommittee on
Energy and Environment

House Committee on Science
by

Roger O. McClellan, President
Chemical Industry Institute of Toxicology

Research Triangle Park, NC

Question 1. In your opinion, what is the Office of Research and
Development's (ORD) principal mission? Is it to develop new
environmental cleanup technologies, or to provide the needed scientific

research to enable EPA to promulgate scientifically sound regulations?

In my opinion, the principal mission of the Office of Research and
Development should be to develop the scientific data base needed to

understand and assess the potential impact of various societal activities on
the total ecosystem with special reference to health and well-being of people.

The scientific information developed provides a basis for determining if,

when and where intervention, including government regulations, is

necessary to avoid or remediate untoward impacts on human health and
the environment. The information developed by the Agency in concert with
that developed by other parties, including the private sector, provides the
scientific input necessary for risk-based decision-making. Research
directed toward developing more efficient and effective environmental
cleanup technologies is an appropriate component of the ORD research
program and should be appropriately coordinated with private sector
activities.

The guiding principle for evaluating the effectiveness of the Agency's
research activities is the extent to which it reduces the uncertainty in

assessing the human and ecological impacts of societal activities.

Question 2. Dr. Robert J. Huggett testified that ORD will work toward a
50/50 split between short- and long-term research. Is this an appropriate
division of resources?

I concur with the goal of having a 50/50 split between short- and long-

term research activities with the understanding that the research conform
to the basic mission outlined in Question #1. I envision much of the long-

term research as still having a clear tie to currently identified regulatory
agendas as contrasted with an "over-the-horizon" view. For example, for

the foreseeable future, I can see the need for EPA to be concerned with the
issue of the extent to which material in the air may pose a health risk.

Thus, EPA needs a long-term research effort in this area. I (and others)
have advocated such a long-term orientation for more than a decade and a
half. If the EPA had pursued such a course rather than its short-term
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orientation with research closely tied to the criteria pollutant review
schedule, the Agency would be in a strong scientific position to evaluate

potential revisions to the standards for particulate material and ozone.

Inadequacies and uncertainties about the long-term health effects of both

particulate material and ozone impair the ability to make decisions on the

reaffirmation or revision of standards for these pollutants, decisions that

will have multibillion dollar impacts.

Question 3. In your opinion, what percentage of EPA's budget should be

spent on research?

This is a relational question that involves both the size of EPA's total

budget and EPA's ORD budget. I remain concerned about the total budget
and staffing level of EPA and the extent to which they are well justified.

I feel strongly that the Agency's regulations and actions need to be

scientifically sound and be grounded to a large extent in risk-based

decisions. To provide a stronger science-base for decision-making, I

envision a budget for research that represents about 40% of the Agency's

total budget with another 10% related to assessment activities. The 40% of

the budget utilized for research can be envisioned as a blend of intramural

research conducted by government employees and extramural research

conducted under contracts and grants. The Agency I envision would vest

full responsibility for all of the Agency's research in the Office of Research

and Development and sharply restrict the authority of regulatory program
offices to contract for "research."

I would envision all risk assessment activities related to both health

and ecosystem impacts to be vested in a centralized office. This would
assure the use of uniform methodologies for all media and agents of

potential concern. This should improve the efficiency and effectiveness of

the assessment activities and facilitate the conduct of comparative risk

assessments. An economic impact office would be maintained in parallel

with the risk assessment office.

Question 4. Given its limited budget, should ORD be spending $80 million

on the Environmental Technology Initiative?

I seriously question the need for the Agency's expenditure of over

$100 million per year, including $80 million per year for the Environmental

Technology Initiative within the Agency's current constrained resource

situation. Any expenditures in this area should be rigorously justified as to

the need for use of public monies versus private section investments. I need

to be convinced that public servants at EPA will have unique insights for

guiding the development of new environmental technologies to mitigate or

remediate risks.
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Question 5. In your testimony you supported the doubling of grants and
fellowship monies (known as the Science To Achieve Results [STAR]
program). Do you think fellowships and grants are of equal merit'?

I see both fellowships and "grants" as being important and
appropriate activities for EPA. I envision a highly, competitive fellowship
program centered on merit-based fellowship awards to individual students
as helping assure well-educated individuals who are prepared to address
highly complex environmental issues. I would place major emphasis on
supporting individuals enrolled in traditional disciplines who are
addressing environmental problems. The program I envision would
include individuals interested in health and ecosystem risk assessment
and environmental economics.

I see the grants program as primarily being a vehicle to utilize the
talents of scientists outside the Agency to conduct research on
environmental issues of concern to the Agency. I feel strongly that such
research must be of high scientific merit and be highly relevant to the needs
of the Agency. The grants should be for issue-oriented research. I am
concerned that EPA has traditionally underestimated the financial and
personnel resources needed to make progress on complex issues that
require multidisciplinary input if real progress is to be made. Research is

expensive and if the true cost is to be borne by the EPA, it will involve grants
substantially larger than what EPA has proposed. In my opinion, the
complexity of the issues favors the awarding of program project grants
versus small individual investigator grants which might be more
appropriate for true basic research. The EPA program must be issue-

oriented to have identifiable impact.

Question 6. The Science Advisory (SAB) has found the state of research
management in the Agency "dysfunctional.

"

a. How much has the .situation improved?

b. Should ORD go forward with its laboratory reorganization plan
before it creates a coherent management structure?

In my opinion, ORD has made slow, but steady progress in

improving its research management. The dysfunctional status that was
reaching a crisis point a year ago was aggravated by the long hiatus of

operating with an Acting Assistant Administrator for Research and
Development and the frequent turnover in this position from the beginnings
of the Agency. The lack of a "captain" of the ORD ship and absence of a
clear, mutually agreed-upon mission and strategy has taken a heavy toll in

inefficiency and ineffectiveness. The "saving grace" has been the diligent

effort of many EPA scientists "working at the bench" who have succeeded to
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stay their own professional course absent much nurturing. It appears that

Dr. Huggett's appointment and actions are having some positive impacts.

I am still of the opinion that a coherent management structure for

planning and conducting research is a crucial need of the Agency. I can

envision reorganization going forward concurrent with the development of

the coherent management structure. However, absent a coherent

management structure, I feel very uncertain as to the "true content and
direction" of the ORD program (and quite frankly, that of the Agency as a

whole). I remain of the opinion that the present financial and personnel

resource accounting system is designed for government bean-counting and

does not foster effective program management. Congress should be aware
that some of the accounting and management practices relate to

Congressional mandates.

It is my understanding that ORD is developing once again a new
strategic planning process. I look forward to seeing if it is part of the kind

of coherent management system that is needed.
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QUESTIONS FROM CX)NGKESSMAN ROHRABACHRR

Automated Surface Observing system fASOS^

QUESTION: #1

A February 16, 1995, Washington Post article suggests that
the Automated Surface Observing Syetem (ASOS) nay have been
prematurely fielded and comniesioned without adequate
"shakedown" testing. The article further indicated that
the National Weather Service (NWS) has stopped
"commissioning" ASOS systems indefinitely, pending a study
of technology's flaws.

a) What does the NWS plan to study and how will it
resolve the mounting flaws associated with ASOS?

b) What mechanisms does the NWS currently use to monitor
system performance and track problems related to
commissioned ASOS systems?

c) What are the most significant problems identified to
date?

d) Is the system meeting critical performance standards
according to specification requirements?

e) What is the total cost of ASOS to date?

f) What is the estimated cost to complete this project?

g) Will the estimated cost to complete the ASOS project
include costs to correct deficiencies associated with
the system?

ANSWER

:

a) In the short-tem, NWS plans to address methodologies
to resolve initial user concerns on a site-by-site
basis. To date, lack of user satisfaction generally
has involved expectations that transcend ASOS
capabilities. ASOS was never intended as the sole
source of surface weather data needed by forecasters.
There is a great deal of isupplemental data, including
satellite cloud products, lightning data network
products, and cooperative observer network data that
the forecaster must integrate with the ASOS "raw"
data. Currently, the use of this supplemental data is
not fully understood within the user communities. In
the long-term, NWS will focus on identifying and
ranking the surface observation data needs of the user
communities and identifying system corrections and
enhancements to fulfill them.
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to) MWS operates a real-time, around-the-clock center, the
ASOS Operations and Monitoring Center (AOMC) , that
monitors the system performance of conmissioned and
soon-to-be oomffli&sioned ASOS units. It Is staffed by
highly trained specialists and is strategically
located so that they have access to all ASOS
observations. The overall capability to monitor all
ASOS sites on a 24-hour basis, coupled with the
comprehensive review of all detected or reported
problems by maintenance experts and systems engineers,
and followed by a very rigorous Operational Trouble
Reports tracking process, provides a very effective
mechanism to monitor ASOS performance and track
operational problems.

c) A description of the most significant problems
follows. The lens of the precipitation identification
sensor is blocked during heavy snow events. Solutions
are in test this winter, and field implementation is
expected next winter. The liquid precipitation
accumulation sensor has occasionally underreported

;

modifications are in test and retrofit of fielded
sensors is expected to begin this spring. The
freezeup of the wind sensor is primarily because of
its physical design. Modifications were tested and
approved this winter and are now being fielded. The
ceilometer experiences occasional hardware alarms that
are caused by reflection from snow-covered ground.
Testing of a solution is underway, and implementation
is expected before next winter. The temperature and
dew-point sensor (Government-furnished design)
problems are primarily due to a chilled mirror device
that experiences unexpectedly rapid deterioration of
the mirrors, contamination of the mirror surface, and
failure of the protective coating of the sensor board.
Possible solutions are being explored, as well as use
of alternative technologies for measuring dew
point/humidity, e.g., capacitive film humidity
elements. Use of work-arounds in operation and
maintenance enables acceptable performance of this
sensor for an interim period. Most of the problems
referenced here are related to sensor/system
availability more so than accuracy or functional
performance. ASOS has substantial data availability
checks and internal diagnostics to prevent the output
of erroneous data.

d) Upon completion of the modifications listed above, the
system will more than meet critical performance
standards according to specification requirements with
the exception of dew-point sensors availability, with
the use of work-arounds in operations and maintenance,
the performance of the dew-point sensor is acceptable
for an interim period. It is superior to the standard
sensor used for manual observations today. NWS
believes the overall benefits of using the system
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supersedes any advantage from withholding ASOS until
a more pemanent solution is available.

e} The total cost of the interagency ASOS Program through
FY 1994, including the development of requirenents,
the testing of preproductlon units, the purchase and
installation of ASOS, and the operations and
maintenance, is $233 million.

f) The estimated cost to complete the interagency ASOS
base program (868 units) is $118 million. The
estimate at completion (EAC) is $351 million.

g) There are three types of deficiencies associated with
the ASOS system. The first are categorized as system
failures that do not meet the contract specifications.
These costs are covered under the warranty clause of
the contract with no additional cost to the
Government. The second results from Improvements to
the specificity of requirements by the Government and
contractor. These costs are shared by the Government
and contractor. The Government's costs are included
in the interagency ASOS base program EAC. The third
are user-perceived deficiencies not related to a
failure to meet ASOS specifications and are viewed as
enhancements. These costs have been included in the
FY 1996 President's budget as product iaprovements

.

Field Demonstration of ASOS

QUESTION: #2

a) Is the NWS planning to conduct an Aviation operational
Field Demonstration of ASOS?

b) How many systems will be involved in this
demonstration?

c) Has the NWS developed a test plan including specific
objectives and the criteria for measuring the success
or failure of the results from this demonstration?

d) Will the demonstration be conducted independent of the
NWS?

e) What is the schedule for conducting this
demonstration?

f) What impact does stopping the commissioning of ASOS
Systems have on the overall plans for the
Modernization and Restructuring Demonstration (NARDI)?

g) How will the NWS fund deficiencies resulting from the
aviation demonstration?
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h) will the FAA participate in the demonstration?

ANSWER!

a) Yes. HHS, Federal Aviation Administration (FAA), and
the aviation industry are jointly involved in the ASOS
Aviation Demonstration that began on February 15,
1995.

b) There are a total of 25 sites in the demonstration: 22
commissioned siteB and 3 non-commissioned sites.

c) Yes. A draft demonstration and evaluation plan, which
was prepared in January 1995 was distributed at an
interagency/ industry workshop in late January and
agreed to by all parties involved. The goal of the
demonstration is to assess the Government's ability to
meet essential and routine performance standards that
have been agreed to by the aviation industry
representatives. It is recognized that some of the
standards requested by industry cannot be met by ASOS
in its current state. However, the intent of the
demonstration is to prove the capability and
availability of the system and determine the best way
to meet the additional requirements levied by
industry

.

d) The demonstration will not be conducted independently
of NWS; however, the aviation industry, the FAA, the
National Weather Service Employees Organization
(NWSEO) , and the National Air Traffic Controllers
Association (NATCA) are involved in the evaluation
process and are invited to participate in all
meetings, briefings, and reporting sessions. At a
minimum, industry will attend bi-monthly meetings to
review results.

e) The demonstration is scheduled to run from February
15, 1995, through August 15, 1995. A report is
expected in October 1995.

f) Temporarily stopping the commissioning of ASOS units
will not impact the overall plans for MAROI. A
readiness review was completed on March 21, 1995 and
a decision was made to resume commissioning at the end
of April 1995.

g) See the response to Question l.g.

h) Yes, see the response to Question 2. a.
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A90S Riak Reduction Activities

QUESTION: #3

What other risk reduction Trtechanisms does the NWS currently
have underway to address the critical systen performance
failures and sensor problems of ASOS?

ANSWER:

Other than the demonstration, there are a nunber of other
risk reduction activities. Sensor testing is conducted at
remote testbeds to obtain the nost variable weather
possible and to fully exercise modifications and
improvements. Use of these testbeds allows for early
detection and resolution of problems. in addition, all
systeiBs go through a pre-commissioning phase for a minimum
of 60 days to ensure that the system is performing as
e)(pected and to reduce the risk of problems that might
arise when the system is commissioned.

ASOS Meeting Needs of Other Agencies

QUESTION: #4

When the deficiencies have been corrected and commissioning
of the ASOS systems has resumed, will ASOS meet the mission
needs of FAA and other users?

ANSWER:

Ves. ASOS will meet the mission needs of the surface
observation programs of the NWS and the FAA as agreed upon
in the Memorandum of Agreement signed in 1988. NWS is
working with the FAA and other user groups to address
additional Industry requirements.

Advanced Weather Interactive Processing system fAWIPS^

QUESTION: #5

We understand that NOAA has restructured the Advanced
Weather Interactive Processing System (AWIPS) program by
redefining the responsibilities of the system contractor
and the Government in the development of AWIPS.

a) What is the division of responsibilities between the
Government and the system contractor?

b) What is the specific plan for software development?

c) What are the pertinent milestones and how are they
monitored and tracked?
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d) What specific activities are required to meet each
pertinent milestone?

ANSWER:

a) There has been very little change to the division of
responsibilities between the system contractor and the
Government. Prior to the restructuring of the
program, the Government was responsible for 75 percent
of the total application software development (as
measured by lines of code) . An independent review
team concluded that the MWS was uniquely qualified to
assume the responsibility for the development of the
remaining portion of the hydrometeorological
applications (2b percent of the total) . PRC will
continue to be responsible for the system development
including system software and the integration of
applications with the system, and system deployment.

b) A recommendation of the Independent Review Team was
to adopt an incremental, evolutionary approach to
developing AWIPS, and specifically the AWIPS software.
This recommendation has been adopted. Each of the
software builds will be significantly smaller than
previously planned. Also, each software build will be
evaluated in an operational setting to ensure
acceptability by the user. This approach provides
earlier insight and feedback into progress and
quality.

c) The key milestone during the critical period of the
program restructuring is the System/Subsystem Design
Document, which will describe the system design
decisions and architectural design of the AWIPS
system* Completion of this milestone is scheduled for
May 1995. Exact schedules for subsequent milestones
will be in the restructured contract scheduled to be
executed in early summer.

The monitoring of cost and schedule performance is
accomplished by Government oversight of the
contractor's Performance Measurement System (PMS)

.

PMS provides the Government with a means to ensiure
that the AWIPS contractor provides timely indications
of actual or potential problems. In addition, senior-
level oversight is frequent and effective. Close
oversight is provided by informal and formal monthly
and c[uarterly briefings to KWS, Kational Oceanic and
Atmospheric Administration (NOAA) and Department of
Commerce senior management, as well as senior
management of external agencies including General
Services Administration and office of Management and
Budget.

d) The Government has adopted an industry standard life-
cycle model appropriate for the development of AWIPS.
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This model specifies and describes standard systen
development milestones and activities required to
meet these milestones, e.g., software build design
reviews, detailed design reviews. The restructured
contract with the contractor will include these
milestones.

Cost-to Date of AW IPS

QUESTION: #6

What is the total cost expended to date on AWIPS?

ANSWER:

The total cost expended to date (through FY 1994) is $164.9
Billion. This includes all costs for the RequireMents
Phase, Definition Phase, and Development Phase to date.
These are Government and contractor costs including
development, deployment, and operational evaluation of
Government pre-AWIPS prototypes at field offices. River
Forecast Centers, and National Centers; development of
substantial components of the NOAA infrastructure to
support AWIPS field operations; and procurement of nine
Government Development Platforms.

Cost to Complete AWIPS

QUESTION: #7:

What is the estimated cost to complete the AWIPS project?

answer:

The estimated cost to complete is $359.7 million, for FY
1995 and beyond. This is the estimated cost through the
deployment and installation of all AWIPS sites including
operations and maintenance, beginning with the first
system, until the deployment is complete.

AWIPS ~ Definition of Requirements

QUESTION: #8

Has the Government defined its requirements for AWIPS?

ANSWER:

Yes. During the recent restructure period, the Government
reviewed and reevaluated these requirements.
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AWIPS - Off-the-Shalf Alternatives

QUESTION: #9

Has the NWS considered and analyzed off-the-shelf system
alternatives for AWIPS? If so, what were the results of
your analysis.

ANSWER:

Yes. Commercial-off-the-shelf (COTS) systems have been
reviewed and assessed. It was determined that they would
require extensive rework to meet even limited aspects of
the AWIPS requirements. However, the AWIPS program has
emphasized the use of COTS solutions to meet AWIPS
requirements where possible.

AWIPS - Following OMB Guidelines

QUESTION: /lO

Is the NWS still following the provisions of OMB's
Guidelines for AWIPS?

ANSWER:

Yes. The current and restructured AWIPS programs follow
OMB Guidelines and Circulars including OMB Circular A-109,
Major Systems Acquisitions.

AWIPS - supporting Plan Development

QUESTION: #11

Has the NWS developed and implemented program plans such as
the Computer Program Development Plan, Software Quality
Plan, Test Plans and a Configuration Management Plan for
AWIPS?

ANSWER:

The contractor is currently drafting a Software Development
Plan that covers the development approach for AWIPS and
will be adopted and used by the Government application
developers. This plan is inclusive of quality assurance.
The Government has a Configuration Management Plan, and it

has been implemented through the development phase. A test
and evaluation master plan is under development by the
Government. The contractor will develop test plans based
upon Government-specified testing requirements.
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AWIPS - Audita and Reviews

QUESTION: #12

What specific reviews and audits have been identified to
monitor AWIPS design and development process?

ANSWER:

Reviews and audits have been ongoing throughout the
program. An Independent Review Team of information
technology experts was chartered in May 1994, and many of
their recommendations were adopted. The National Research
Council of the National Weather Service Modernization
Committee has a standing AWIPS panel that reviews the
program and provides critique and guidance. Additionally,
senior management of NOAA and DOC contract for independent
assessments for key program activities.

AWIPS - Avoidance of Problems

QUESTION: #13

In order to avoid potential AWIPS system problems such as
ASOS system flaws:

a) What is the NWS doing to ensure that AWIPS has
undergone adequate testing?

b) Will an independent test of the AWIPS be conducted
before beginning with the production and deployment of
the system?

c) Who has the responsibility for system integration?

ANSWER:

a) The AWIPS program is following industry-standard
guidelines for system development. These engineering
processes require verification of the system and
software through an extensive and carefully planned
testing program. Included are unit testing for each
computer program, integration testing, system
acceptance testing for each build, site acceptance
testing, and an operational test and evaluation
period.

b) The AWIPS system will be tested in the operational
setting during the Development Phase. This test will
be conducted prior to the decision for full-soale
development. It is planned to have an independent
team conduct an assessment during the testing of the
system to provide input to the Secretary prior to the
decision to award the deployment phase contract.
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c) The prime contractor is responsible for systems
integration.

systems Acquisition Office (ShO)

QUESTION: #14

Earlier studies conducted by the Commerce Department
concluded that the Systems Program office (SPO) was needed
to effectively manage and provide oversight for all of
NOAA's Major System Acquisition Programs.

a. Why did NOAA senior management remove the
Systems "Program** responsibility from the SPO?

b. Considering the systems and contractual problens
associated with AWIPS and ASOS, why doesn't it
make sense to have a strong SPO?

ANSWER:

a) In implementing NOAA Administrative Order 208-3, NOAA
instituted a controlled, integrated, collaborative
process that includes mission, operational,
acquisition, financial and management considerations,
that will minimize cost, technical and schedule risk
throughout the acquisition process. Mission managers,
program managers and acquisition managers will
maintain a continuoue communication from the very
start of the acquisition process at Requirements
Definition, ensuring that, ultimately, systems are
delivered that meet program requirements. NOAA
recognizes the importance of systems acquisition as a
critical part of program execution and the attainment
of NOAA mission objectives. The change in
responsibility is intended to ensure that the major
systems acquired for NOAA programs meet the total
prograa needs of the "end-users** of those systems and
to enable the Systems Acquisition Office (SAO) to
concentrate its efforts on the acquisition process.

b) The Systems Acquisition office (SAO) remains a
critical component in the acquisition of NOAA major
systems. The focus on acquisition strengthens the
SAO's ability to successfully procure the complex
major systems that NOAA needs. NOAA continues to
follow the Federal major system acquisition process as
prescribed in Office of Hanagement and Budget Circular
A-109, Major Systems Acquisitions. NOAA continues to
use the SAO to execute all vajor systems acquisitions
as defined in A-109 that are undertaken by NOAA Line
and Program offices. The SAO continues to manage the
acquisition process, in support of the mission and
program managers, and reports to the NOAA Deputy Under
Secretary. Procurement authority for acquieition
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contracts remains in the SAO, as head of the
contracting activity for major systems acquisition.
Tha SAO is currently managing the major acquisition
for the NEXRAD, ASOS and AWIPS, GOES and POLAR
satellites, NOAA Fleet Modernization and NOAA Aircraft
Modernization programs.

NOAA Corps

QUESTION: #15

In his most recent report, the Inspector General (IG) of
Commerce questioned the need for a NOAA corps.

a) Do you feel that the need for a Corps should be
reviewed?

b) Why does NOAA need a uniformed service?

c) How many Corps officers does NOAA have.

d) What are the roles which can not be filled by civilian
NOAA employees?

e) According to the OIG, for every NOAA Corps officer at
sea, two have shore based jobs. Is this accurate?

f

)

Why should NOAA officers who provide the same services
as NOAA civilian personnel receive higher COLA'S and
retirement?

ANSWER:

a) All NOAA programs need to undergo periodic reviews to
ensure effectiveness, efficiency, and progress in
meeting the goals and objectives in NOAA's Strategic
Plan. In addition to the programs themselves, the way
NOAA accomplishes these programs should also be
reviewed. The NOAA Corps personnel system is one such
mechanism. NOAA is presently reviewing the Corps and
the study will include the role of the officers within
NOAA, costs, assignments of officers, and benefits.
Additionally, the GAO is conducting an audit of the
Public Health Service commissioned corps and the NOAA
Corps at the request of the House Budget Committee.

b) The vast majority of NOAA'e workforce are civilian
employees (97%) . The small nix of a commissioned
personnel system brings with it a combination of
technical, operational and management skills, and
complements the civilian workforce. NOAA Corps
recruits must have science and engineering degrees and
initial assignments are aboard one of NOAA's research
platforms. Through time both the scientific-
engineering and operational skills are expanded. More
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than 60 percent of officers above the grade of
Lieutenant have an advanced degree. The unparalleled
safety record of the ships and aircraft plus the very
high user satisfaction of these platforms speak to the
superb operational skills of the officers. Throughout
their careers, NOAA Corps officers bring their field
experiences and education to the office environment
2md also bring the knowledge of progran needs to the
field. The ability to quickly respond to changing
priorities and new programs is also facilitated by
uniformed personnel system. The organizational and
geographic mobility of the officers provide
integration to all levels of NOAA's line and program
offices. Officers can be moved with little notice at
a third of the cost of civilian relocations.

c) In October 1994, the Corps had an onboard strength of
411. The Corps is making efforts to comply with
NOAA's FT£ goals and reduce the size by 25 peroent
over the next 4 years. Current strength is at 396 and
it is anticipated that this number will drop below 375
by the close of this fiscal year. This 25 peroent
reduction is larger than In the civilian sector of
NOAA.

d) While at sea or assigned to aircraft, NOAA Corps
officers frequently act as project leaders, chief
scientists, or are Involved with analyzing data
collected during the project. Civilians are hired by
job series and are not expected to act in dual
capacities of platform operation and data
collection/ analysis. Additionally, absence of
overtime and penalty pays make this type of personnel
system more cost effective. Having field knowledge or
ship experience in critical positions within the line
organizations adds to effective management and
credibility with NOAA constituents, e.g., users of
nautical and aeronautical charts. Host of the
positions in NOAA program offices are held by civil
service employees; input concerning actual field
capabilities and limitations by the officers result in
realistic goals, objectives and more effective
programs. In addition there are tasks, such as
liaison with the Department of Defense and U. S. Coast
Guard, which greatly benefit from the presence of a
Corps officer.

e) Of the seven Uniformed Services of the United States,
the Navy, Coast Guard, and NOAA routinely send
officers to sea-going positions. Each of these three
services employs a rotation on and off the ships
providing the opportunity for professional growth and
maintenance of a family life. Within NOAA, for the
non-aviation officers, one third of the officers are
on board a ship. This contrasts to only 16 percent of
the Coast Guard officers assigned to ships. In the
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Navy, if t.h« officers attached to aviation detachmints
are excluded, to he consistent with KOAA accounting

«

only 23 percent of the Navy officers are assigned to
ships. (If the aviation officers are included the
percent of NOAA officers either at sea or flying is
over 37 percent, as compared to 33 percent for the
Navy) . The NOAA Corps is most sinilar to the Navy's
geophysical specialists, a conuaunity of
oceanographerS/ meteorologists, surveyors, and
cartographers under the comnand of the Oceanographer
of the Navy. Of these, approximately 14 percent are
on sea duty.

Unlike civilian crev nenbers, the officers receive no
overtime payments for the long hours spent working at
sea nor is there any system of shore leave to
compensate for the long periods away from home port.
The NOAA ships average over 230 days away from home

port. In the commercial sector, for ships which
operate away from home port as much as do the NOAA
ships, licensed deck officers are generally given a
month off per month worked. NOAA officers not only
spend more time at sea away from their families, but
also work on the ship when the vessel is in port.

During assignments ashore. Corps officers are engaged
either in vessel management or performing functions
critical to the line and program operation. The
scientific and engineering training of the officers
provide valuable support to the research and
management elements of NOAA. For very little
differential costs, the corps offer NOAA flexibility
in several areas which it would not otherwise have.

f) Services are not the same. Service to the government
as a conunissioned officer involves forced moves,
regular family separation, annual peer reviews, and an
'up or out' promotion system. Successful performance
is not a guarantee of continued employment. There is
no vesting of retirement benefits before reaching 20
years of service. Civilian service revolves around
stationary work and benefits accumulate for up to 40
years. Absent of external factors, 'fully successful'
performance will imply tenure.

Pay raises and COLA'S have been almost identical over
the past 10 years.

COLAS - Active duty: 37 U.S.C.1009 states that
whenever civil service employees under title 5 receive
a COLA, that the same COLA should be given to
uniformed service members on the same effective date.

COLAS - Retired: Civil service retired COLA and
military retired COLA are adjusted identically based
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on changes in the Consumer Price Index. Legal
authority for retired COLA are:

Uniforaed services - 10 U.S.C. 1401a. (b)
Civil service - 5 U.S.C. 8340

Fleet Modernization

QUESTION: #16

KOAA's Fleet Modernization Plan will cost almost $2 billion
over 15 years. NCAA has requested only $24 million for FY
1996.

a) Does this mean NCAA has abemdoned its plans to replace
its aging fleet and will instead contract out for data
products?

b) How many vessels should NOAA optimally own?

c) How much is NOAA spending annually on fleet
maintenance?

d) If the NOAA fleet is dramatically reduced in size,
should the NOAA Corps also be cutback?

ANSWER:

a) We have not abandoned our fleet modernization program
but we are reassessing our long term fleet
requirements and fleet modernization plans as part of
NPR II.

b) We are presently reassessing our fleet modernization
plans and considering alternative approaches to meet
our needs. We are gaining experience with contracting
for hydrographlc data and fisheries research support.
We expect to meet some of our needs through these
outBourcing arrangements, and to meet some inhouse.
Until we have more experience with the capabilities
and costs associated with outsourcing < it is premature
to fix the exact fleet nix.

c) NOAA is spending $11 to 12 million annually on fleet
maintenance.

d) As the number of NOAA-operated ships is decreased the
number of officers will also decrease. By FY 99 the
Corps will be reduced by 25 percent.
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Relationship of GLOBE to NOAA Mission

QUESTION: #17

NOAA has included $7 million in its request for FY 1996 for
the Global Learning and Observation to Benefit the
Environment Program (GLOBE) . Please explain the program
and why it is considered an important part of NOAA's
mission.

ANSWER:

The Global Learning and Observations to Benefit the
Environment (GLOBE) Program has created and supports a
network of students making environmental measurements and
observations under the direction of teachers trained to
guide students in following the necessary scientific
measurement procedures. Students are making regular
observations in the areas of atmosphere/climate,
hydrosphere/water cheiaistry and biology/geology. The
student data are collected and combined with other science
sources and disseminated via the Internet to scientists,
back to the students, and to the general public.

NOAA is the lead agency for the GLOBE Program. GLOBE'S
emphasis on acquisition of environmental data supports
NOAA's mission to observe, assess, understand and predict
changes in the environment. Through GLOBE schools, NOAA
will now have previously unavailable and very useful
surface observation data on earth systems for thousands of
locations around the world. In many instances, GLOBE
schools will be collecting data on air, land, and water
systems in regions of the country and the world where there
is no other regular monitoring of these earth systems.
This new source of data will help provide scientists and
decision makers with additional, valuable scientific
information, which is an important part of NOAA's mission.

Funding for GLOBE

QUESTION: #18

In testimony before this Committee last year, NOAA
indicated that it would leverage Federal monies with
significantly greater amounts of private monies and that
none of the Federal funds would go to GLOBE' s foreign
component.

a. How much Federal money has been used to date?

b. How much private funding?

c. How many foreign countries are participating, and how
much have they contributed?

88-393 95-39
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ANSWER:

a) Congress provided $15 Billion for the globe Program in
FY 1995. Of this anount, $7 Million is in the NOAA
budget. To date, over $ 4 aillion of this NOAA
funding has been obligated or comiBitted. The
majority of tiha NOAA obligations are to support the
start-up costs associated vith the more than 1900 U.S.
schools selected to participate in GLOBE in 1995.

b) Non-federal participation in the GIX>BE program to date
is coming primarily from individual schools and school
districts in the U.S. Of the 1900 schools selected to
participate in GLOBE in the first year, approximately
1100 of these schools are providing the necessary
computers, modems, scientific inatruments, and paying
for the costs associated with sending teachers to a
GLOBE science training workshop. The value of these
non-Federal resources is estimated to be at least $3
million. Additional non-federal resources have been
contributed in the form of educational materials from
a number of non-profit science and environmental
education organizations.

c) Over 110 countries have expressed interest in the
GLOBE Program. As of March 27, 1995, eight bilateral
agreements have been signed with foreign countries.
Foreign partner countries are responsible for
equipping their own schools to participate in GLOBE.

Total cost of GLOBE

QUESTION: #19

What is the total estimated cost to complete the GLOBE
Program?

ANSWER:

In the next few months, GLOBE expects to announce the
selection of a private~sector partner responsible for
raising, managing, and expending a substantial part of the
non-Federal resources that will support the GLOBE Program.
Program growth will be driven by available non-Pederal

resources. Consistent with this plan to support program
growth with non-Federal support for GI/>B8, the
Administration has not requested a funding increase for
GLOBE for FY 1996.
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Programs Added bv OMB

QUESTION: #20

Please Identify all FY 1996 funding for NOAA programs added
by OMB during the passback process to the Department's
Initial FY 1996 budget request submitted to QHB.

ANSWER:

No programs were added by OMB during the FY 1996 passback
process

.

FY 1995 Operating Plan

QUESTION: #21

Please tabulate the FY 1995 operating plan, by major line
iten, for NOAA showing the changes from the President's
Request

.

ANSWER:

The table following provides the requested comparison.

Weather Service Modernization

QUESTION: #22

Please provide the FY 1996-2000 budget authorization
requirements for all major system acquisitions (GOES, POES,
NEXRAD, AS05, AWIPS, Upgrade Central Computer Facility),
and for the NWS Transition (MARDI)

.

ANSWER:

The FY 1996-2000 estimates are shown below.

(Dollar Amounts in Thousands)

Progr^B fy 1996 fy 1997 fy 1998 FY 1999 DC 2000

MARDI $84,787 $85,284 $77,668 69,312 $52,787
NEXRAD 55,249 49,662 52,783 71,998 66,178
AWIPS 52,097 85,789 80,211 46,064 37,271
Computer 12,745 17,393 16,310 15,000 11,000
POES 252,824 245,300 284,930 272,540 234,929
GOES 186,501 250,391 283,894 262,809 339,589
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QUESTION: #23

Please provide the following tabulations of projected total
cost for all aajor systen acquisitions (GOES, POBS, MEXRAD,
AWIPS, Upgrade Central Computer Facility) , including:

a. The original estimate date and amount;

b. The current estimate;

o. Comments explaining the principal reasons for any
increase in NOAA's original estimate.

ANSWER:

GOBS

The GOES program is an ongoing satellite system. The
original estimate for the GOES I-M series of spacecraft was
$528 million. The current estimate for the spacecraft
aeries is now $1.33 billion. The total estimated cost for
the spacecraft, launch services and ground system is $1.96
billion. This does not include the $110 million GOES
Contingency Fund which has been utilized to fund the use of
the European METEOSAT and No-GOES related equipment as well
as covering operational shortfalls within the base program.
No significant increase has been seen in the real coat of
the ground system or launch services and it is difficult to
assign a figure to the inflationary impact on these figures
as the delay in the satellite has caused numerous schedule
realignments. The major reason for cost growth in the
spacecraft was due to development of qualified flight
instruments mainly the sounder and imager. The new
generation of instruments were contracted for without the
benefit of Phase A&B studies and the program experienced
many unanticipated development problems. Following both
Congressional and Departmental involvement in these
problems, the cost and schedule over the past 3 years have
not significantly varied. Iii FY 1996, funds are requested
to begin procurement of 4 additional GOES I~M type
spacecraft to bridge between the current and follow->on
series.

POBS

The POES program is an ongoing satellite system. The
current budget reflects costs for the Polar A-M series of
spacecraft, two additional satellites of the current series
(NOAA N & N'), and instruments to be flown on the European
METOP satellite. The fallow->on system request is NOAA's
share of the converged NOAA/DOD/NASA program. The original
estimates included for this suite of spacecraft is from the
FY 1988 budget which reflected an all years total of $1.9
billion and included a placeholder estimate ($722 million)
for a follow-on series of three A-M type satellites. The
current estimate for the Polar program is $2.60 billion.
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Th« cost of the currant serlofi of spacecraft has grown
(from $1.11 billion to $1.98 billion) and now includes two
additional satellites (NOAA V and N') and MBTOP instruments
that bridge the gap between the current series of
satellites and the converged polar program. The actual
cost of the follow-on series will be refined in future
budget submissions when actual contractual documents are
negotiated. Preliminary definition studies should be
completed In FY 1995.

VEXRAD

The original estimate at completion for the NEXRAD
contracts in 1981 was for $340 million and Included 65
conventional and 95 Doppler radar systems. It did not
cover logistics support, operation and maintenance or land
acquisition and construction of Weather Forecast Offices
(WFOs) . The production phase of these contracts (Paramax,
Ford Aerospace, Raytheon) was to end in 1989. Contracts
were renegotiated in 1983 (Paramax, Raytheon) which changed
the requirement to 17S Doppler radar systems. The estimate
at completion was increased to $940 million and the
scheduled completion date was 1994. In 1991, a
comprehensive settlement was reached with UNISYS (formerly
Paranax) , the NEXRAD program was rebaselined and completion
extended to 1996. The current requirement is for 163
systems, with final systems acceptance by the Government
planned for August 1996, for a total Tri-agency (DOC, DOT,
DOD) Acquisition cost of $1.15 billion (includes program
management, acquisition, and logistical support).

The 1980 budget estimate of $340 million was generated
against a different set of baseline assumptions than the
current estimate. The 1980 budget figure adjusted for
inflation would equal approximately $707 million in FY 1996
dollars. Of the total real program growth of $443 million,
$313 million results from a number of factors including: a
change to a radar network consisting entirely of Doppler
radars; many technological improvements; schedule
extensions; and Congressionally-directed actions such as:
the installation of NEXRAD systems in Greer, SC and
Jackson, KY; and the advanced deployment of
Department of Defense radars in Alaska and Hawaii in place
of Department of Transportation systems. The remaining
$130 million represents real program growth including, but
not limited to the addition of logistic: support not
included in the original program estimate.

Of 163 planned radar systems, 107 have been delivered to
their sites as of 31 December 1994 and funding for the
final production run has been placed on contract. Program
management efforts will focus on the successful
installation of the remaining systems, the completion of
the logistics support start**up and contract close-out.
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AWZM

The original Goverraient estimate at coupletion for the
AWIPS progra* was $350 Billion prior to the award of the
definition phase contracts in 1988 and was revised to
$474.5 aillion at KDP~3, in November of 1992. TtiB current
estinate at conpletion is $524.6 nillion. These variances
are explained by extensions of the system requirements
(1984-88) and definition phases of the contract (1990-92)
end a restructuring of the contract to allow for a risk-
reduced schedule of incremental changes and the design of
a system that will potentially evolve ae technology or
requirements change (1995-96). The integration of AWIPS is
the final step in the Modernization process prior to final
certification of MFOs.

Upgrade Central computer Yaoility

The upgrade of the central Computer Facility is an ongoing
program to procure the computing and communication
equipment needed to receive and process the increasing
environmental data acquired by the new observing systems.
This program will ultimately result in Improvements to
short- and long-term weather forecasts and climate
modeling. The original estimate of $60.2 million in FY
1990 was to provide for the purchase of two supercomputers
through annual payments. The current estimate for this
program is $157.6 million but it contains a number of
additional elements. The variances are the result of:
interim leasing agreements to maintain computer capability
($14.2 million), inflationary changes to the programming
and maintenance support contracts ($6.5 million);
improvements to the NWS Gateway ($9.4 million); acquisition
of a power protection system and support devices ($6.1
million); and, the proposed acquisition of a Class VIII
Computer, additional support computers and interactive
systems ($61.2 million).

pep^al of P.L. 102-567

QUESTION: #24

Please provide the FY I996-FY 2000 cost savings, by Fiscal
Year, to the NHS Modernieation budget from repeal of Public
Law 102-567.

Answer

:

(Budget Authority in Millions)

FY 1996 FY 1997 FY 1998 FY 1999 FY 2000
$0.9 $7.4 $10.6 $6.5 $9.7

While the estimates above assume total repeal of Public Law
102-567 by October 1, 1995, rather than a total repeal,
NOAA would recommend streamlining the certification process
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in order to provide assurances to the public that sarvices
will not b« degraded, while affording tha Most efficient
transition to the new office structure. Following are
estinates of savings resulting froa such streamlining:

(Budget Authority in Millions)

FY 1996 FY 1997 FY 199B FY 1999 FY 2000
$0.0 $6.5 $9.6 $3.9 $4.1

Bnvironinental Compliance and Faoilitiea Construction

QUESTION: #25

Please provide a detailed budget breakdown of NOAA's
Environmental Compliance and Facilities Construction
Program for each of FY 1995 and FY 1996, as veil as budget
authorization requirements for the period FY 1997-FY 2000.

ANSWER:

The FY 1995 and FY 1996 estimates are shown below:

(Dollar Amounts in Thousands)

NOAA Pacilitiea Maintenance
Sandy Book Lease
Bnvironmental Compllanc* *

Pribilof Xalaiuls Clean-up *

Boulder Building, Above Standard
NFO Faciiitiaa Conatruction
wro Maintenance
Silv«r Spring consolidation
HOAh Reaaarch Facilities
National Canters for Bnvironinental Prediction
Alaska Pisharies Center
Boeton Biotechnology innovation Center
Coluaibia River Faoilities
Port Johnston Marine Resoucoe Laboratory
Indiana State University Center
Weather and Invironnental Information

and Deisonstration Center
Multiapeciee Aquaculture Center
Mystic Maritime Education fi Research Center
National Bstaarine Research Reserves
Newport Marine Science Center
NKPS Batuarine 6 Habitat Research Lab.
Tiburon Laboratory

TOTAL, Construction

/* $4 million of the PY 1995 funding in nvlronmental Compliance is
allocated specifically for the Pribilof lelands.

The FY 1997-2000 estimates for reauthorization of the
Construction account are ahown below as a lump sum amount,
individual projects are not delineated.

PY 1995
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(Dollar Amounts in Thousands

)

FY 1997 FY 1996 FY 1999 FY 2OO0

Construction $46,995 $46,755 $49,093 $51,547

CQn<;rre3aional Earmarks in Construction Account

QUESTION: #26

Please identify all Congressional earmarks appropriated in
the FY 1994 and FY 1995 Environmental Compliance and
Facilities Construction Program and the anount of
unobligated balances remaining for each auch earmark.

ANSWER:

The FY 1994 and FY 1995 Appropriation and Unobligated
Balances (Balance) of Congressional earmarks in the
Construction account are shown below:

(Dollar Amounts in Thousands)

FY 1994 FY 1994 PY 1995 FY 1995
Xpproo. Balance Approp. Balafygg

Alaska Fisheries Center $500 $0 $2,000 $2,000
Beaufort Laboratory 178 178 O
Boston Biotechnology Center 1,000 2,000 110
CoXumbLa River Pacilitiea 8,200 7,107 8,200 1,199
Fort Johnston Marine ttesouroe Lab. 683 683 7,500 7,500
Indiana Stats university Center 1,395 1,315 5,200
Weather tk Environmental Infomation

and Demonatration Center 2,500 2,500
MuLtispeeiea Aquaculturs Center 1,000 3,500 3,500
Mystic Maritime Education t

Research Center 1,000 992 1,000 1,000
National Kstuarine Research Reserves S,000 5,000 4,000 4,000
Nmiiport Marine Science center 1,800 1,790 2,600 2,600
HMF8 Bstuarine G Habitat

Research Laboratory 2,000 218 11,000 11,000
Tiburon Laboratory O 10.100 10 > 100

TOTALS $22,756 $17,283 $59,600 $45,509

V,S. glqbai Change Refiggrch

QUESTION: #27

Please provide a complete listing of all NOAA
programs/projects included in the U.S. Global Change
Research Program, coordinated by the National Science and
Technology Council's Committee on Environment and Natural
Resources, including for each:

a) A brief description; and

b) FY 1994, FY 1995, and FY 1996 funding levels.
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AMSHERt

NOAA's Climate and Global Change Program is comprised of
eleven research elements, each focusing on a specific
aspect of climate variability. The Individual research
elements coordinate activities and jointly contribute to
improved predictions and assessiients of clinkate variability
over a continuum of time scales from season to season, year
to year and over the course of a decade and beyond. The
following paragraphs provide a brief description of each
contributing research element in the integrated Program.

QOAL8 - GOALS builds upon the successful El Kiflo research
of the recently completed Tropical Ocean-Global Atmosphere
(TOGA) program. While TOGA made possible our ability to
forecast El Nlfto up to a year in advance with useful skill,
the forecasts are limited in that they focus on the
evolution of the tropical Pacific and its related climate
impacts. Forecast skill is highest in the tropics, near
the source of El Nino and diminishes at higher latitudes
(e.g. over North America) where other processes may play a
greater role. GOALS is designed to continue research
necessary for continuous improvements of El MiAo
predictions and to extend predictability of climate
fluctuations beyond the tropical Pacific to include the
effects of the other tropical oceans, higher latitude
oceans, and land surface processes on seasonal-to-
interannual climate variability, particularly at higher
latitudes. Together with NOAA's GEWEX program, GOALS has
initiated a North American Precipitation Study Which
represents the only concentrated U.S. research effort to
improve models for forecasting seasonal-to^'interannual
precipitation anomalies like those in the Midwest in 1993
and this winter in California, seasons to years In advance.

ACCP - Following up on the results of both climate models
and studies of historical data, the Atlantic Climate Change
Program (ACCP) is designed to determine the sensitivity of
the global olinate system to long-term variability In
Atlantic Onftan «7irr!n1»t'ir»T» »«»• «»»«»»e »r%^ »<»•/..»»•. u^^^
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ANSWER

I

NOAA's Climate and Global Change Program is comprised of
eleven research elements, each focusing on a specific
aspect of climate variability. The Individual research
elements coordinate activities and jointly contribute to
improved predictions and assessments of climate variability
over a continuum of time scales from season to season, year
to year and over the course of a decade and beyond. The
following paragraphs provide a brief description of each
contributing research element in the integrated Program.

QOALS - GOALS builds upon the successful El Nifto research
of the recently completed Tropical Ocean-Global Atmosphere
(TOGA) program. While TOGA made possible our ability to
forecast El Nifto up to a year in advance with useful skill,
the forecasts are limited in that they focus on the
evolution of the tropical Pacific and its related climate
impacts. Forecast skill is highest in the tropics, near
the source of El Kino and diminishes at higher latitudes
(e.g. over North America) where other processes may play a
greater role. GOALS is designed to continue research
necessary for continuous improvements of El MiAo
predictions and to extend predictability of climate
fluctuations beyond the tropical Pacific to include the
effects of the other tropical oceans, higher latitude
oceans, and land surface processes on seasonal-to-
interannual climate variability, particularly at higher
latitudes. Together with NOAA's GEWEX program, GOALS has
initiated a Korth American Precipitation Study which
represents the only concentrated U.S. research effort to
improve models for forecasting seasonal-to«interannual
precipitation anomalies like those in the Midwest in 1993
and this winter in California, seasons to years in advance.

ACCP - Following up on the results of both climate models
and studies of historical data, the Atlantic Climate Change
ProgrjuB (ACCP) is designed to determine the sensitivity of
the global climate system to long-term variability in
Atlantic Ocean circulation patterns and air/sea heat
exchange. Recent studies suggest that changes in the
strength of the Gulf Stream and heat content of the upper
ocean are associated with changes in atmospheric
temperature and wind patterns over the last few decades.
Over even longer time scales, changes in the deep Atlantic
circulation appear tied to abrupt climate change observed
in earlier periods of the Earth's history. Thus the
Atlantic appears intimately tied to the patterns of
temperature and precipitation change in the Northern
Hemisphere. For these reasons, a field experiment in the
Atlantic focusing on its role in the climate system is
being planned for 1996-97. This is being undertaken in
partnership with the National Science Foundation and a
number of European nations.
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P«l»o > The Instrunental and satellite record of cllnate
variability extends back in time about 130 years, and ia
therefore not long enough to define the full range of
natural climate variability. For this reason, NOAA
inplements a Paleoclinatology Progran that is tightly
focused on using geological and biological records of past
climate change to iinderstand the complete patterns,
processes and causes of natural interannual to
century-scale climate variability. By tapping climate
information contained in corals, tree-rings, ice-cores^
sediments, and other sources. Paleoclimatology is
coordinating international activities to extend NOAA's
long-term record of global climate change back millennia.
This work has already provided examples of climate system
behavior that are not visible in the short instrumental
record, but are clues to what might happen in the future.
CLIVAR will use this information to evaluate the
performance of their predictive models, and NOAA's Climate
Change Data and Detection element will use the
millennia-long records of natural climate change to detect
and understand recent environmental change.

6EWEX - The Global Energy and Water Cycle Experiment
(GEWEX) is the major companion to CLIVAR within the World
Climate Research Program. The specific aspects of GEWBX
addressed by the KOAA Climate and Global Change Program
relate to the water/energy exchange processes involved in
the coupling of the atmosphere and the land surface (eg.
precipitation, evaporation and runoff) . This NOAA effort
is concentrated within an internationally supported
research project centered on the Mississippi River Basin.
The project aims to capitalize on the climate data that can
be leveraged from the existing infrastructure supporting
the weather and hydrological services operated by NOAA and
other state and federal agencies. The knowledge gained on
how the climate of this data rich region functions will not
only benefit those living within the basin itself, but will
also be transferable to other regions of the U.S. and the
world where significantly less information is available.
The project is a key a contribution by GEWEX to the North
American Precipitation Study sponsored under CLIVAR.

Atmos. - The Atmospheric Chemistry Program seeks to
understand the chemical Chemistry and radiative processes
associated with trace chemicals in the atmosphere. Both
endeavors are goals of both the International
Geosphere-Blosphere Program (IGBP) and World Climate
Research Program (WCRP) , to which NOAA is contributing in
major ways. Global measurements, laboratory studies, and
theoretical modeling provide the sound science necessary to
understand the stratospheric ozone layer and the role of
the atmosphere In the physical climate system. As we enter
the period of maximum anticipated ozone depletion,
continued monitoring of the ozone layer and its anticipated
recovery in coming decades is essential to ensure that our
predictions are borne out. For example, observations of
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the declining gro%/th rate of the chlorofluorocarbons (CFCs)
conf ira that past decisions to curtail their emissions are,
indeed, leading to a safer ataosphere. Process studies,
Identifying ozone-friendly alternatives to the CFCs, are
especially valuable to industry. For example, recent
studies have demonstrated the safety of the substitute
proposed for use in automobile air conditioners. Related
studies are providing the scientific basis for assessing
the ozone impacts of methyl bromide use for agricultural
fumigation, and the use of high-speed airplanes for civil
aviation. Ongoing climate-related studies include (i)

observations of the trends of chemically-active trace gases
(such as methane and nitrous oxide) and aerosols whose
presence alters the radiative budget of the Earth, (ii)
characterization of the chemical processes that create or
destroy those substances in the atmosphere, and (ill) how
ozone-layer changes influence the radiation budget, all of
v^ich are required for a full predictive understanding of
the Earth's climate system.

OACBS -The goal of the Ocean-Atmosphere Carbon Exchange
Study (OACES) is to gain a predictive understanding of the
magnitude of the atmospheric carbon dioxide (COj) that is
ultimately dissolved in the ocean and removed from the
atmosphere for a period of time. OACBS conducts high
quality oceanic and atmospheric measurements that are used
to document the quantity of CO^ absorbed in the ocean's
interior. These observations are incorporated into
ocean-atmosphere models in order to provide an accurate
scientific tracking of the fate of atmospheric CO2.

Climate - The climate observations (CO) element is central
to describing, Obs. understanding, and predicting
variations in the climate system. It focuses on sustaining
the long-term measurements of selected climate variables,
on developing ways to better utilize the data from selected
existing operational data streams for climate products, and
on synthesizing, analyzing and interpreting the data sets.
Activities include a diverse set of projects involving
ground- and satellite-based observations of the ocean,
atmosphere, and land surface. Current CO activities
include deep ocean moorings, instrumented buoys, sea level
gauging stations, instruments carried by volunteer
observing ships, and a land-surface radiation measurement
network. CO also supports projects to utilize measurements
made by other observing systems, especially satellites, for
climate purposes.

CCDD - The Climate Change Data and Detection (CCDD) element
ensures that the data needed to understand the climate
system is available for analysis. The data and resultant
products extend the existing long-term climate record and
serve as essential input to predictive models. In addition,
CCDD provides support for documenting variations in climate
on time scales ranging from less than one year to periods
of 100 years and longer. Support is also provided for the
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analysis of observed cllnate variations and changas to
identify causes that are consistent with Earth's long-tsra
climate history.

CDBP -The Clivate Dynamics and Experinental Prediction
(CDEP) project is taking the next steps beyond
proposal-driven research to establish a progran for
quantitative predictions and reliable assessments of global
climate change and its regional implications on time scales
of seasons to a century. In a program of applied research,
CDEP is employing predictive models as the central
integrator for improving insight into the Earth's climate
system behavior. CDEP initially focuses on prediction of
seasonal-to-lnterannual climate fluctuations and will shift
to longer and longer time scales as forecast skill is
manifested. The case for the initial focus on short term
climate is strong: it can be done now; its regional
impacts have been identified; and routine forecasts have
immediate social and economic benefits. The understanding
and confidence gained at the shorter time scales will
accelerate progress towards projections and predictions of
longer time scale climatic variations. Important lessons
will be learned about: (1) the required partnerships
between government, university, and private institutions
that are required for the implementation of routine
forecast systems; (2) the routine observing system
enhancements that are needed for initialization and
verification of forecasts, and (3) the development of
practical social and economic applications. Finally, it is
becoming apparent that longer-term climate change will
likely be manifested in the character and frequency of
occurrence of the shorter term natural variability.

Buaan - The Human Dimensions program will coordinate the
Climate and Dimensions Global Change Program's broader
multidisciplinary effort to conduct end-to-end assessments
which require integration of basic research on Earth systea
processes with that on social processes, vulnerability
analysis, and adaptation strategies. The conduct of
integrated assessments requires support of research in the
social sciences to expand understanding of the relationship
between human activity and environmental change. Given the
breadth of this field of study, the program will continue
to concentrate its research efforts in the area of
climate-human interactions, undertaking as a priority the
study of interactions on seasonal-to-interannual time
scales in order to capitalize on recent achievements in
climate prediction and pursue the affinity between this
time scale and decision-making time horizons for mitigation
of impacts associated with flood and drought emergencies,
resource management, and agricultural practices.

Marine • The Marine Ecosystem Response (MER) element
contributes to the U.S. Ecosystem Global Ocean Ecosystem
Dynamics (GLOBEC) E^ogram, a research Response Initiative
jointly supported by NOAA and the National Science
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Foundation. Research conducted in the MER element is
geared toward the generation of quantitative scenarios for
the impact of the climate system on marine ecosystems such
as the economically significant fisheries in the northeast
U.S. Research plans include a study of the effects of ENSO
and decadal-scale regime shifts in the Pacific Ocean on the
California Current.

VENTS - Seafloor processes research is conducted through
the VENTS program to improve our understanding of the
chemistry and thermal characteristics of the oceans and, in
particular, the seafloor processes associated with
hydrothermal vente found on the oceans' extensive volcanic
ridges. The VENTS program addresses chemical and thermal
ocean issues (e.g., nutrient budgets and cycles and deep-
ocean circulation) . In the future the VENTS program will
address other issues of national relevance, including ocean
waste disposal, environmental impact of seafloor mining,
hydrothermophilic biotechnology, and geothermal energy.
Discoveries made through the VENTS program have helped to
demonstrate how submarine volcanic eruptions have ocean
environmental impacts which affect the chemical and thermal
state of the global ocean over varying time scales. Since
such discoveries can have particularly important
implications for the prediction of long-term climate,
including budgets and cycles of ocean nutrients and deep-
ocean circulation, management of the VENTS program will be
transferred to the Climate and Global Change program from
the Office of Oceanic and Atmospheric Research's Marine
Prediction Research Program in FY 1996.

NOAA Climate and Global Change Funding
(Dollar amounts in Millions)

Blement n 1994 FY 199S rr 1996

oiobal Oc«an-AtiiioBphere-I<and System $9.0 $9.0 $10.8
Atlantic Climate Changa Program 8.6 8.9 9.4
Global Energy Hatar Cycla Experiment 4.9 7.1 7.1
Paleoclliiiatology 4.1 4.2 4.2
Atmospheric Chemistry 7.3 7.9 7.9
Ocean-Atmoaphere Carbon Exchange Study 3.0 3.0 3.0
climate Obaervationa 8.4 8.0 13.6
Climate Change Data £ Detection 4.4 4.7 4.7
Climate Dynanica fi Experimental Prediction 10.5 15.2 23.3
Httfflan Oimenaiona 0.6 1.4 1.4
Marine Ecosystem Response 2.0 1.6 1.6
vmrs* __o.o 0.0 2.5

Total $63.0 $71.0 $89.

S

* While VEMTS received funding in FY 1994-FY 199B, it WAS not
olasaified as part of the O.s. Climate and Global Change until
the President's FY 1996 Budget.

Intergovernmental Panel on Climate Chaw

QUESTION: #28
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FOLLOW -ON QUESTIONS
to the

National Weather Service Briefing
for the

Energy and Environment Subcommittee
Fiscal Year 1996 Budget Authorization

March 9, 1995

Follow-up Questions

Question 1: When will the AWIPS contract definition process be
completed?

Response: The revised contract Statement of Work, schedule, and
deliverables should be defined and under contract by early
summer. This is an estimate based upon the normal contracting
process including required approvals. Between now and then, the
Government and contractor will continue to work on finalizing the
system- level design, improving development procedures, and
examining the remaining areas of technical and performance risk.

Question 2: What specific activities will be performed by PRC
during the development phase?

Response: PRC is responsible for system development including
hardware and communications design, system software development
and coding, integration of software applications with the rest of
the system, implementation of AWIPS telecommunications networks
and services, prototyping, and deployment of a limited number of
systems for operational testing and evaluation.

Question 3: What specific activities will be accomplished by the
Government during the development phase?

Response: The Government will design, code, and document the
hydro-meteorological applications software. In addition, the
Government is responsible for acceptance testing and Operational
Test and Evaluation.

Question 4: Who has responsibility for integrating the work
performed by the Government and PRC?

Response: PRC has this responsibility.

Question 5: How will NCAA evaluate and demonstrate the
operational effectiveness of AWIPS prior to approval of the next
A- 109 key decision point for production and deployment?

Response: An Operational Test and Evaluation (OT&E) at multiple
sites will be conducted and the results presented at a Deployment
Readiness Review prior to the next key decision point

.
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Leading to this will be extensive user involvement in the design,
testing, and evaluation of Government -developed applications
software and key contractor-developed system software components
such as the user interface

.

Question 6: Has the agency defined the test objectives and the
criteria for measuring each objective?

Response: Yes. The Advanced Weather Interactive Processing
System (AWIPS) Test and Evaluation Master Plan (TEMP) defines
test objectives and criteria as well as providing comprehensive
guidance on conducting the test program. The AWIPS TEMP is being
revised because of the system engineering changes in the
restructured contract.

Question 7: Which "system Build" constitutes the Initial
Operating Capability (IOC)?

Response: Build 2 implements the critical capabilities needed
for initial operations. It will provide the ability to display
Geostationary Operational Environmental Satellite images, local
Next Generation Weather Radar products, and National
Meteorological Center products in an operational environment.
The communications infrastructure, both satellite broadcast and
land line, will be complete at that time. In addition, the build
will include the River Forecast Center and Weather Forecast
Office hydrology software.

Question 8: Will the "Build" for IOC be used to evaluate/
demonstrate the operational effectiveness of the AWIPS
capabilities?

Response: OT&E and the Deployment Readiness Review will be based
upon Build 2 in order to demonstrate that the capabilities
described above will be operationally effective prior to the key
decision to deploy the system nationwide. Further builds (called
preplanned product improvements) will be made to reach all
modernization goals, e.g., streamlined staffing and office
closure

.

Question 9: If NOAA is planning on conducting an evaluation and
demonstration of AWIPS, who will have the responsibility for
conducting the evaluation?

Response: The Government is responsible for OT&E, including the
resources to plan, conduct, and perform the tests. It is planned
to have the National Research Council's National Weather Service
Modernization Committee review the test results.

Question 10: Provide a schedule which identifies pertinent
milestones and the interrelationships between the milestones for
the AWIPS' development phase.



1227

Response: The key milestone during the critical period of the
program restructuring is the System/Subsystem Design Document,
which will describe the system design decisions and the
architectural design of the AWIPS system. Completion of this
milestone is scheduled for May 1995. Exact schedules for
subsequent milestones will be in the restructured contract
scheduled to be executed in early summer.

Question 11: As an alternative to continued development, are
there any readily availeible off-the-shelf technologies that can
meet or approximate the AWIPS systems requirements and
capeQiilities? If so, has the agency explored these alternatives?

Response: The AWIPS program has emphasized the use of
commercial-off-the-shelf (COTS) solutions to meet AWIPS
requirements. However, the unique requirements of the AWIPS
system prevent a complete COTS solution except for specific and
limited elements. The key AWIPS requirement- -support integration
of Government -developed applications, including locally developed
applications- -cannot be easily met by any existing COTS systems.
Alternative COTS systems have been reviewed but would require
extensive rework, modification, and new development.

Critical limitations of current COTS systems include:

• inadequate image and graphic resolution,
• limited or non-existent communications capability,
• support for only a subset of NWS data sets
• lack of diagnostic and forecast tools,
• insufficient system resources for forecast generation and

automated monitoring, and
• lack of support for critical interfaces with current

installed ^fWS systems.

In general, the effort necessary to redevelop these systems to
meet AWIPS requirements is as great as the current contract
effort.

Automated Surface Observing Systems (ASPS)

Question 1: Has NOAA developed a detailed test plan for
conducting the ASOS Aviation Field Demonstration? What are the
objectives for the demonstration? How will each objective be
measured or evaluated?

Response: Yes. A draft demonstration and evaluation plan, which
was prepared in January 1995, was distributed at an interagency/
industry workshop in late January and agreed to by all parties
involved. The goal of the Demonstration is to assess the
Government's ability to meet essential and routine performance
standards that have been agreed to by aviation industry
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representatives. The objectives are to prove the capability and
operational availability of the system and determine the best way
to meet the additional requirements levied by industry that ASOS
cannot meet in its current configuration. Operational
availability will be determined by the ability of ASOS to
generate hourly observations and special reports that are
formatted, transmitted and, therefore, available to users.
Furthermore, meteorological representativeness will be assessed
through evaluation of observer and air-traffic controller logs.
A final report will be provided this fall.

Question 2: VTho will lead this demonstration? Will the Federal
Aviation Administration (FAA) and users participate in this
demonstration?

Response: NWS has the lead in this effort. NWS is joined by
the FAA, the aviation industry, the National Weather Service
Employees Organization, and the National Air Traffic Controllers
Association in the evaluation process for this Demonstration,
which began on February 15, 1995.

Question 3: How will NOAA address deficiencies resulting £rom
the demonstration? What responsibilities does the ASOS prime
contractor have for correction of systems deficiencies resulting
from the demonstration?

Response: There are three types of deficiencies associated
with the ASOS system. The first are categorized as system
failures that do not meet the contract specifications. These
costs are covered under the warranty clause of the contract with
no additional cost to the Government. The second results from
improvements to the specificity of requirements by the Government
and contractor. These costs are shared by the Government and
contractor. The third are user-perceived deficiencies not
related to a failure to meet ASOS specifications and are viewed
as enhancements that require additional funding for product
improvements

.

Question 4: What ongoing advanced development activities
regarding algorithm enhancements/new technique developments are
currently underway?

Response: The ASOS Program continues to explore product
improvements, particularly in the area of sensor development. A
variety of product improvements are underway to provide data that
many of the users have viewed as system deficiencies. Work has
just started on a replacement dew point sensor with expected
testing of a prototype expected late next fall or winter.
Retrofit could begin as early as 1997. To provide the additional
automated reporting of hail, sleet, and drizzle, a plan is
underway to begin the study and evaluation of potential sensors
that could provide that data. Field testing is planned for the
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next 2 years with the earliest implementation expected in late
1997. To satisfy climatological users, an effort is underway to
develop a frozen water equivalent sensor that will report the
amount of snowfall (water equivalent). Field testing could" begin
in late 1996. The addition of a sunshine sensor to about
140 ASOS sites will provide the recording of daily sunshine that
is used by climatologists and in agriculture, construction, and
hydrologic applications. This sensor could be ready for
deployment at selected locations sometime in 1996 . Lastly, an
ice- free wind sensor is being pursued for future implementation
at sites that frequently experience freezing rain.

Question 5: Will ASOS meet the mission needs for FAA and other
users once all system deficiencies have been resolved?

Response: Yes. ASOS will meet the mission needs of the surface
observation programs of the NWS and the FAA as agreed upon in the
Memorandum of Agreement signed in 1988. However, it is unlikely
that ASOS will meet all of the expectations of all of its users.
Complementary data sources (radar, satellite, and lightning
detection systems) and supplementary data (reports from human
observers) are needed to provide thunderstorm, hail, snow depth,
and high-cloud information not reported by ASOS. Work is
underway in these areas with implementation beginning in 1996

.
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ENCLOSURE I ENCLOSURE I

RESPONSES TO QUESTIONS ON ASOS AND AWIPS

Question 1 ; Can the Automated Surface Observing System (ASOS)
accomplish the mission for which it was intended, or will we have
to continue to rely on human weather observers?

GAO Response ; ASOS can accomplish its intended mission if known
system problems are fixed. However, NWS never intended for ASOS
to be a stand-alone system. Instead, it was intended to be
supplemented and augmented in some capacity by both humans and
other observing systems.

The intent of ASOS is to automate the ground-based observation
and dissemination of weather information nationwide and to allow
the release of NWS employed and contract human observers. ASOS
is not intended to observe all weather conditions that have been
historically observed by humans.^ To provide information on
these conditions, NWS plans to use a combination of remote
sensing systems (e.g., radar, satellite, and lightning detection
systems), additional ASOS sensors, and human observation by
persons other than NWS employed and contract observers (e.g.,
volunteers, on-call cooperators, and air traffic controllers).
Not all of these supplementary sources are currently in place.

NWS has postponed plans to release its employed and contract
observers until it (1) reaches agreement with the aviation
community on what weather information is essential for aviation
operations, (2) determines, through a 6-month demonstration, the
workload associated with augmenting ASOS observations to include
some of the information ASOS cannot provide, and with
supplementing ASOS observations in case ASOS fails or errs, and
(3) arranges to have non-NWS staff augment and supplement ASOS as
needed.

Question 2 ; How much will it cost to fix ASOS?

GAO Response ; The cost to fix all ASOS problems is not yet
known. These problems include shortfalls in meeting contract
specifications as well as requirements that users continue to
cite that are beyond the scope of the current specifications.

^Weather conditions that ASOS will not observe include
thunderstorms, tornadoes, volcanic ash, hail, virga, snow depth and
amount, cloud layers above 12,000 feet, blowing sand, blowing dust,
blowing snow, and drizzle.

2 GAO/AIMD-95-106R Weather Service Modernization Questions
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The current ASOS program cost estimate of $351 million Includes
the cost to purchase and deploy 868 ASOS units as contractually
specified. Under the ASOS firm, fixed-price contract, the
contractor is to absorb all costs to fix shortfalls in meeting
these contract specifications. However, the government is
responsible for (1) correcting any shortfalls in meeting
specified requirements that are due to deficient government-
furnished sensors; (2) improving or upgrading the system beyond
its specified requirements; and (3) supplementing the system with
observations from other sources (e.g., humans or other systems).

The cost of those problems that are due to deficient government-
furnished sensors, such as the dew point sensor and the
ceilometer, are included in the $351 million cost estimate.
However, other reported problems or concerns that are outside the
scope of the ASOS specification are only now being assessed, and
thus the cost of addressing them, either by improving ASOS or
supplementing it, is unknown. According to ASOS officials, these
costs will, at a minimum, include (1) new airport tower display
equipment, (2) a new all-weather precipitation accumulation
sensor, and (3) other technology additions to improve various
sensors, such as the precipitation identification sensor. They
may also include the cost of improvements, additions, or
supplements needed to make ASOS observations more representative
of actual prevailing conditions.

Question 3 : What are the potential consequences of ASOS
inaccuracies?

GAP Response : Unless caught and corrected by human observers,^
inaccurate ASOS observations can pose risks for aviation
efficiency and safety, weather forecasts, and climate research.
For example, ASOS visibility or ceiling observations that are
much worse than actual conditions could inappropriately restrict
airport operations and inconvenience flights. Conversely, ASOS
visibility or ceiling observations that are better than actual
conditions could lead pilots to visually approach an airport
during what are actually instrument flying conditions. Also,
inaccurate dew point observations could lead to forecasts for
clear weather when in fact storms are developing. Further,

^ The human observers who supplement ASOS observations are
responsible for editing Incorrect observations, providing missing
observations should ASOS sensors fail, and augmenting the
observations with some of the information ASOS was not intended to
provide (e.g., thunderstorms and tornadoes).

3 GAO/AIMD-95-106R Weather Service Modernization Questions
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Inaccurate precipitation accumulation amounts could result in
incorrect evaluations of flood and drought frequencies.

Ouestion 4 ; Can ASOS' failure to perform in severe weather be
fixed?

GAO Response ; Until testing is completed, it is unknown whether
all ASOS sensors will perform adequately in severe weather. Four
ASOS sensors (the wind sensor, precipitation identification
sensor, freezing rain sensor, and precipitation accumulation
sensor) currently suffer performance problems in certain severe
conditions

.

NWS has developed modifications to address the performance
problems on each of these sensors. On the basis of recently
completed tests, NWS has approved the wind sensor modification
for implementation on operational ASOS systems. Testing of the
freezing rain, precipitation accumulation, and precipitation
identification sensors will continue through March 1995.
Additionally, NWS plans to procure an all-weather precipitation
gauge to expand its precipitation accumulation capabilities to
include frozen precipitation.

Question 5 ; What would you estimate is the cost to date of the
Advanced Weather Interactive Processing System (AWIPS)? How much
will it cost to complete?

GAO Response ; The reported cost of the AWIPS program through
February 1995 is $179 million. The estimated cost to complete
AWIPS is $346 million, for a total estimated program cost of $525
million, according to the NWS Modernization Systems Manager.

Question 6 : Has the money spent to date on AWIPS been wasted?

GAO Response : Since contract award over 2 years ago, NWS has
made little progress on AWIPS. During this time, NWS and the
contractor have expended considerable time and effort (1)
attempting to agree on a high-level systems design and (2)
restructuring the program and contract to address the root causes
of its slow progress (see the answer to question 7 for a
discussion of causes).

This time and effort was necessary to move the program beyond the
difficulties it faced at the time. However, if the program had
been effectively structured and managed from the outset, these
difficulties could have been minimized. The increases in the
revised AWIPS cost and schedule estimates--an additional $58

4 GAO/AIMD-95-106R Weather Service Modernization Questions
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million and a 1-year delay- -could be attributed, in part, to the
early ineffective program management. But as we discuss in the
answer to question 11, we have not analyzed the reliability of
AWIPS' cost or schedule estimate.

Question 7 : What has caused AWIPS' failure to date?

GAP Response ; According to an independent review team of
government and industry experts, a number of underlying problems
led to AWIPS' situation. The review team cited insufficient
technical expertise within the National Oceanic and Atmospheric
Administration (NOAA) program office and the contractor, which
led to inadequate system engineering and software development
discipline. In addition, the NOAA program office, the
contractor, and NWS had insufficient interaction. The review
team also mentioned that NOAA inappropriately assigned the
responsibility for developing certain software applications
(e.g., hydrometeorological applications) to the contractor rather
than to NWS. Finally, the review team stated that AWIPS' system
development approach was not appropriate for a project the size
and nature of AWIPS and recommended that the program use an
evolutionary development approach.

Question 8 ; Will the AWIPS restructuring fix the problem?

GAO Response : NWS' restructuring of the AWIPS program is
consistent with most of the recommendations made by the
independent review team. Specifically, the restructured program
provides for strengthened contractor system engineering and
software development processes, new contractor and NOAA
management teams, greater use of government expertise in
developing the hydrometeorological applications software, and an
incremental approach to developing and deploying AWIPS.

Restructuring the AWIPS program is a good first step in
addressing the problems that are confronting AWIPS. However,
these efforts alone will not fix AWIPS' problems. Rather, the
success of AWIPS' recovery will be dependent on NWS' ability to
effectively implement and manage each of these efforts.

Question 9 ; What potential pitfalls still await the AWIPS
system?

GAO Response : Several potential risks still confront the AWIPS
program. Most notable is the lack of a systems design. Without
such a design, NWS cannot move forward on AWIPS, delaying any
further development.

5 GAO/AIMD-95-106R Weather Service Modernization Questions
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Another risk area is the technical and legal impact of the
contractor and government sharing responsibility for developing
AWIPS. In particular, it is unclear whether the government or
the contractor will bear the responsibility for software problems
that cannot be definitively attributed to either party. Such
problems could greatly affect the government's cost for AWIPS.
In light of the fact that the NOAA and NWS laboratories
responsible for developing the AWIPS applications software lack
mature software development processes, this is even more of a
concern. Without these processes, NOAA and NWS are exposing
AWIPS to unnecessary cost, schedule, and performance risks.

Another potential risk area is the degree to which AWIPS'
incremental software development approach (1) permits one
software increment to begin before the previous software
increment is stabilized, and (2) does not require each software
increment to be based on explicit cost/benefit criteria before
its development begins.

Question 10 ; Does NWS have the software development processes in
place to successfully develop their portion of AWIPS software?

GAG Response : As mentioned in our response to question 9, NOAA
and NWS do not have the software development processes in place
to successfully develop their portion of the software, although
they have plans to improve these processes

.

Question 11 ; How have AWIPS' problems over the last 2 years
affected its cost and schedule objectives? How realistic are
these objectives?

GAO Response ; The cost and schedule estimates of the AWIPS
program are $525 million and full deployment by 1999. These
estimates represent an increase of $58 million and a 1-year
schedule increase over 1992 estimates. While we have not
analyzed the reliability of either estimate, NOAA and NWS
officials told us that the cost estimate was derived using
structured cost estimating techniques, which we find encouraging.
However, since AWIPS is still very early in its development cycle
and its design is not yet approved, any estimates of cost and
schedule beyond the next 12 to 18 months are imprecise and
subject to considerable change as the system development
progresses

.

(511397)
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INSERT FOR THE RECORD

As I indicated during the hearing, the Office of Fossil Energy has established its highest five

priorities as:, natural gas-fueled power generation, natural gas exploration and production, oil

exploration and production, advanced electric power generating systems for coal, and

completion of the Clean Coal Technology Program.

There are common reasons wdiy these programs are the most critical in our portfolio. Natural

gas has tremendous potential to increase its contribution to our Nation's energy supply,

especially in the posTJOOO timeframe when economic growth will demand a steady increase

in energy production. In addition to its traditional use in residential and industrial sectors,

natural gas offers a reliable domestic fuel soiuce that can offer an alternative to imported oil

in the transportation sector and supply clean energy for electric power generation.

Yet, projections by the Gas Research Institute show that the Nation's gas supply may actually

decline over the next 20 years unless new exploration and production technology is

developed. Private sector R&D will produce some of the needed advancements, but not

rapidly enough to allow natural gas to achieve the full measure of its energy potential in

fueling an expanding U.S. economy. Government R&D partnerships, co-funded on the

average of 50/50 with industry, can accelerate the development of higher-risk technologies

that industry alone would not fund. These higher-risk concepts, especially those applied to

harder-to-produce and deeper gas formations in the Rocky Mountain region, in Appalachia,

and in the deepwater offshore, can maximize production of natural gas in this country and

ensure that reliable supplies are developed in time to meet expected rises in demand.

We have elevated oil and natural gas exploration and production R&D to a high priority in

our budget request largely because of the changing nature of the domestic industry. Today,

the U.S. oil industry is increasingly an industry of smaller, independent producers (not major

oil companies). Most operate very near the margin. The average rate of return on investment

is 5%.

Once these independents looked to the majors for R&D advances; today, the majors are

closing or downsizing their domestic research centers and are moving exploration and

development activities overseas. Two-thirds of the independent producing companies

operating in the U.S. have fewer than 20 employees. They support virtually no R&D.
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This changed structure of the domestic oil industry creates a national policy choice: We can

forego Federal involvement in oil R&D and technology transfer, in which case few, if any, of

the independent producers will move beyond today's state-of-the-art. Many producers who
are still operating with older, outdated field management and production techniques will

abandon marginal fields that might have been kept in production with better technology.

Alternatively, the Federal Government can cany out R&D partnerships with producers,

lowering their risk of developing and applying new technology, transferring national defense

technologies from our National Laboratories to post-Cold War use, and creating a national

technology transfer network so that producers have access to the best technology available.

We have also assigned a high priority to advanced electric power generation technologies,

fueled by both natural gas and coal. Again, the rationale is the fact that today's electric

power industry, by itself, will not make the investments necessary to develop the advanced

technology that will achieve new environmental standards while, at the same time, driving

down the cost of electricity.

Most power generating companies remain highly regulated at either the State or Federal level.

Increasingly, regulators are restricting R&D investments, requiring that expenditures show
measurable, short-term benefits. First-of-a-kind technology ventures are discouraged by the

threat of after-the-fact prudency reviews, in which regulatory authorities can deem a prior

investment in a new technology to have been imprudent and disallow its inclusion in a

utility's rate base. This climate makes a regulated utility extremely adverse to shouldering the

risks of advanced technologies.

Independent producers are not subject to the same regulatory restrictions as most utilities;

nonetheless they are highly leveraged and rarely have the capital to invest in higher-risk

R&D. Equipment suppliers have no incentive to make the large leaps in technology needed to

keep electricity costs down. If technological investment is left solely to the private sector,

environmental standards, including the more stringent standards due to take effect in the next

decade, will be met - ^ with technologies that impose higher costs on ratepayers. On the

other hand, higher-risk technologies, if successfully developed, can meet the tighter standards

while actually lowering the cost of electricity.

The priority we have assigned to lower-cost, cleaner power generating technologies is founded

largely on the fact that U.S. consumers pay nearly S200 billion a year for electricity ~ an

amount that will rise in the coming years as economic growth creates new demands for

electricity. The Energy Information Administration forecasts that the equivalent of 1230 one-

hundred-megawatt power plants will have to be built by 2010 to supply even a modest growth

rate in electric power consumption, and particularly as older plants are retired, the pace of

new construction will likely continue well beyond 2010.

If Federal-private R&D partnerships can produce advanced electric power technologies that

meet, or exceed, future environmental standards and, at the same time, lower the cost of

electricity 10 to 20 percent (the goal of our program). U.S. consumers will be provided a

tremendous economic benefit. Dollars that otherwise would have been expended to pay for

higher-cost electricity could be applied elsewhere in the economy.
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Advanced, lower cost technologies will also position the U.S. to compete for — and win ~ a

greater share of international sales in a global market for power generation equipment that

could approach SI trillion between now and 2020. Other governments have recognized the

huge potential for export to this market and are working jointly with their industries to ensure

that they will be able to compete with U.S. technology.

For these reasons, our FY 1996 budget assigns a veiy high priority to advanced technologies

that can generate electric power cleanly, efficiently, and at lower costs Aan conventional

systems. That is why we have proposed funding levels that maintain die pace of development

for natural gas fuel cells and advanced turbine systems, and for advanced coal-fired systems

such as pressurized fluidized bed, integrated gasification combined cycle, and indirectly fired

cycles. That is also why we strongly recommend the completion of the Clean Coal

Technology Program, recognizing that the projects now moving into the construction and

data-generating phase employ those technologies that can meet the expected 21st century

increases in demand for clean electric power at lower costs to ratepayers.

I cannot list projects in the Fossil Energy budget that are of lowest priority, principally

because projects are not easily compared on an "apples-to-apples" basis. For example, some
projects are limited efTorts, intended to keep alive the technological base of alternative energy

approaches in the event national or economic security measures dictate their use in the future.

Others offer critical enabling technologies that support our mainline programs and may be

necessary to ensure that industry ultimately accepts the new concepts. Still others perform

specific cross-cutting functions, such as risk-based regulatory analysis and streamlining and

data gathering, that are necessary to make informed policy decisions but would not be done,

either consistently throughout various States or at all, if the Federal Government did not play

a coordinating role.

We have fashioned the FY 1 996 Fossil Energy budget with such a balance in mind ~ placing

our highest priority on technologies of strategic national significance that will not be pursued

by industry alone, while at the same time, ensuring that we maintain support for other

activities that are in the national interest.

If the intent is to carry out a budget-cutting exercise, our preference would be to allocate the

reductions in a way that attempts to maintain a balanced R&D portfolio. It may be less

harmful, therefore, to apply a reduction in the budgets of several projects, rather than

targeting entire programs for elimination.
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WRITTEN TESTIMONY OF THE CLEAN COAL TECHNOLOGY COALITION
SUBMITTED BEFORE THE SUBCOMMITTEE ON ENERGY AND ENVIRONMENT

U.S. HOUSE OF REPRESENTATIVES COMMITTEE ON SCIENCE

I. INTRODUCTION

This testimony addresses issues associated with the Subcommittee's review of

funding for federal research and development (R4&D) in the context of the fiscal year

1996 federal budget request This statement is submitted by the Clean Coal Technology
Coalition (CCTC or Coalition), a public/private organization of electric utilities,

technology developers, state governments, universities and others organized to encourage

the development and deployment of clean coal technologies. (A membership list is

attached.)

The Coalition endorses the efforts of Members of the Subcommittee, in light of

current budgetary constraints, to review the merits of programs funded with federal

dollars. This is an important process to ensure effective and efficient policies are

pursued and promoted. The members of the Coalition believe that the goal of this

review should be to evaluate programs' costs and benefits, to retain funding for those

that are proving to be successful, or show promise for success, and to avoid arbitrarily

cutting funds for quality programs.

The Department of Energy's Qean Coal Technology Program is a program that

has yielded significant benefits and is one that should continue to receive federal

government support.

II. THE CLEAN COAL TECHNOLOGY PROGRAM ~ A SUCCESSFUL
COOPERATIVE UNDERTAKING

The Clean Coal Technology Program (CCT Program) was established in 1986 as

an industry/government partnership for sharing the costs of projects that demonstrate
innovative technologies for using coal in a more envirormientally sound, efficient and
economical maimer. This program was bom out of recommendations by the

U.S./Canadian Special Envoys on Acid Rain and approved, and finally recommended, by
former Canadian Prime Minister Brian Mulroney and President Ronald Reagan. The
establishment of the CCT Program recognized the need, in part, to meet the Nation's

energy demands with our most abundant energy resource (coal), but to do so in an
environmentally responsible manner that does not jeopardize the attainment of air

quality standards. Clean coal technologies meet this dual need.

The CCT Program has been implemented by the Department of Energy through
five solicitations and currently consists of 45 showcase demonstrations that are either

completed or under way in 21 states. The Program is a public/private cooperative
venture that is unique in structure. First, the program was designed to serve a specific

mission: to demonstrate a variety of clean coal technologies. Once the selected projects

are completed, the program, and associated federal government obligations, will end.

Second, industry has been actively involved in the project selection process. The
government does not select the specific technologies to promote. Rather, the

government assists in the development of technologies chosen as most promising by
industry. Industry has demonstrated its commitment to the technology's development by
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promising to contribute two dollars for every one dollar provided by the government,
even though the cost-sharing requirement is fifty-fifty. Federal investment of $2.7 billion

has leveraged $4.6 billion from industry. Third, the program contains a repayment
provision. Not only do U.S. taxpayers gain the environmental, energy efficiency and
security, as well as job creation benefits associated with the development of clean coal

technologies, but when the technologies are successfully marketed, project participants

are required to repay the government for federal financial supf>ort received.

Government support of the CCT Program has been critical in the development of

clean coal technologies and this participation has paid off. Twenty-four of the 45
projects have been, or will be, completed by the end of fiscal year 1995. The remaining
projects, primarily the large-scale, next generation powerplant projects selected in the

later rounds of the program (for example. Round FV was initiated in 1991, and more
recently, Round V was only undertaken in 1993) are in design, construction or early

operation.

The clean coal technologies under development have proven successful in

removing and preventing emissions. The various clean coal technologies can remove 30
to 90 percent of nitrogen oxides and 50 to 99 percent of sulfur dioxide from the

combustion of coal. Also, because some of these technologies are more efficient in the

conversion of coal to usefiil energy, significantly less COj is emitted.

In addition to significant environmental benefits, CCTs already have benefitted

the U.S. economy through revenue from sales and jobs creation. Upon completion of
successful demonstration, clean coal technologies have begun to move into the

marketplace. More than one-half billion dollars in sales of clean coal technologies have
occurred. In addition, CCT projects already have contributed to the creation of almost

3,400 domestic jobs. Also, these technologies, if successfully marketed, will be required

to repay the government's contribution to the demonstration project. Funds have already

been returned, or repaid, to the federal government.

There also exists a significant potential for exportation of clean coal technologies

as well as additional U.S. job creation. The potentid CCT market for new facilities and
retrofit installations internationally for 1993-2010 is projected to be between $571 billion

and $870 billion. In the base case, this would represent an average potential, in constant

1993 dollars, of $42 billion aimually. In terms of U.S. jobs, each $1 billion in U.S.
exports sustains about 20,000 American jobs.

III. THE IMPORTANCE OF COMPLETION OF THE CCT PROGRAM

The federal government plays a critical role in the CCT Program by providing

"seed" funding and support for these new technologies. Government support of clean

coal technologies has mitigated the high risks and costs associated with technology
development and the lack of economies of scale that attends the initial demonstration of

a technology. In turn, this support has increased the rate of development and
deployment of clean coal technologies. Government participation, has been, and
continues to be, vital to the successful and timely introduction of clean coal technologies

into the marketplace.

The federal government has committed to partner with industry in the 45 clean

coal technology demonstration projects already selected. Private investments have been
made in reUance on these commitments. Were the government to break its contracts
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with industry, an important bond of trust would be broken, industry will no longer be
able to view the government as a reliable partner, and legal suits may be filed and
damages sought.

Premature termination of this cooperative effort before the 45 selected projects

have been completed also threatens the federal investment already made in this

program. Technologies that have not yet completed the demonstration phase may not

mature, thus depriving the U.S. market of advanced technologies for future power
generation needs. Moveover, the ability of U.S. companies to access the potential clean

coal technologies export market could be adversely affected.

While industry has strongly supported the CCT Program, it is wrong to assume
that the private sector could carry the risk associated with such technologies and bring

these technologies to market with equal speed and efficiency without government
assistance. If left to industry alone, we may receive the benefits from clean coal

technologies, but it will be years fi"om now, rather than today, and perhaps after other

nations develop and reap the benefits of the technologies, potentially supplanting current

U.S. technological leadership.

IV. CONCLUSION

The Qean Coal Technology Coalition respects the budgetary constraints faced by
the federal government and supports the efforts of the Congress to review programs and
reduce funcUng for ineffective programs in order to reduce the federal deficit. However,
we ask that successful programs, such as the Clean Coal Technology Program, which
provide multiple benefits for the nation in terms of economic growth, energy security and
environmental protection, retain necessary federal funding. The CCT Program should be
completed to ensure that the Nation realizes the full benefit of significant taxpayer and
industry expenditures already made. Completion also means that the U.S. will maintain
its leadership in technologies to use coal cleanly and economically; this leadership, in

time, will translate into U.S. jobs, greater international competitiveness and an improved
global environment.
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CLEAN COAL TECHNOLOGY COALITION
1995 Membership

199S Steering Committee Members:

American Electric Power Sargent & Lundy
Babcock & Wilcox Shell Synthetic Fuels

Edison Electric Institute Southern Company
General Electric

1995 Clean Coal Technology Coalition Members:

Allegheny Power System

Air Products and Chemical, Inc.

Asea Brown Boveri, Inc.

Ashland Coal, Inc.

Baltimore Gas & Electric

Bechtel Corporation

Bringham Young University

Cleveland State University

Commonwealth of Kentucky

Cyprus Amax Coal Company
Destec Energy

Dravo Lime Coeipany

Ebara Environmental Corporation

Foster Wheeler USA
General Public Utilities

Marietta Coal Company
Montana State University

Morrison Knudsen Corporation

National Coal Association

National Lime Association

New England Power Service Company
NOXSO Corporation

Peabody Holding Company
Public Service of Indiana

Sierra Pacific Power

Southern Illinois University

Southern Indiana Gas & Electric

State of Colorado

State of Illinois

State of Indiana

State of Ohio

State of West Virginia

Texas Land Commissioner

University of Missouri-Columbia

University of Montana

University of Tennessee

University of Wyoming
West Virginia University

Febniary 28, 1995
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Committee on Science

Subcommittee on Energy and Environment
US House ofRepresentatives

Mr. Chainnan and Committee Members:

I am James Quinn and I am responsible for the Simplified Boiling Water Reactor (SBWR) and

Liquid Metal Reactor (LMR) programs in GE's Nuclear Energy Business. 1 appreciate the

opportunity to submit this written statement to your Committee. I believe that we are in agreement

that it is of utmost importance to provide for both the near and long term availability of clean,

affordable energy for this nation. A significant contribution to that goal is being made by nuclear

power, and we believe this contribution should be sustained and, in fact, expanded. We should also

view this critical energy supply issue with a global perspective since affordable energy supply is a

global macro political and economic issue.

We should also note that Congress will be addressing key nuclear power policy issues in the

coming months: renewal of the Non-Proliferation Treaty; extension of the Euratom Agreement;

implementation of an integrated spent fuel management system covering packaging, transportation,

and federal interim and long term storage and disposal facilities; and completion of the development

and certification of the next generation of Light Water Reactors, including the SBWR. We

recommend that in addition you provide for the maintenance of the Liquid Metal Reactor option, and

it is this topic that will be the focus of this document. The other topics are being separately addressed

by the nuclear industry. These key policy decisions, if properly made, would enable the US to retain

world leadership in the peaceful use of nuclear power and the prevention of weapons proliferation.

US leadership requires an active nuclear power program and a strong US nuclear industry to

successfully compete in the international marketplace. This extends to recycling of spent LWR fuel

and its use in Liquid Metal Reactors. [There are many other energy developments under way,

including hydrogen based systems. We believe that the 1992 Energy Policy Act encouraged these

research activities. This balance is necessary, but nuclear power is competitive in the "market place".

These others, if successful, can then complete as well and the beneficiaries will be the US economy

and society.]

The stakes are large when one considers the huge potential export market and the large number of

US based high technology jobs that are at stake in this very competitive market place. The decisions

and policies will also have serious implications regarding the ability of the US to play a meaningful

role in assuring that the cost of electricity is kept at an affordable level in the developing world as

global conventional energy reserves are depleted and if the need for global warming preventative

measures are validated. Thus, both the long term standard of living and the political stability of the

world our children will inherit will be affected by these decisions. My statement is on behalf of the

GE industrial team, the supporting technologists at our National laboratories and universities, and

our international contributors.

1
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Statement

The Need for Nuclear Energy

The birth of peaceful nuclear power took place in 1 954 with the passage of President Eisenhower's

Atoms for Peace Program. This program declassified peaceful nuclear power and made it possible to

utilize the technology worldwide in exchange for agreements to forgo nuclear weapons development.

With respect to proliferation, the program can be looked upon favorably, considering the limited

expansion of the nuclear weapons nations, and the fact that to our knowledge commercial nuclear

power plants have never been used to produce weapons material. However, we must continue to keep

our guard up, as we have learned in Iraq and North Korea.

The program can be considered a great success in bringing a new source of energy to the USA

and to the world. Nuclear power now provides 17% of the world's electricity, and about a fifth of the

US electricity. What is not generally realized is that in the USA, and the world, nuclear power

provides more electricity today than the total amount produced in 1954, when the peaceful nuclear

energy program first began.

In the USA, over the past 20 years, nuclear power has met 40% of the increased demand for

electricity. During this period it reduced the imports of oil by over two billion barrels, reducing our

dependency on imports, and saving billions of dollars in our foreign trade balance. It has reduced

utility SO2 and NO2 emissions by over 20% and reduced CO2 emissions from power plants in 1992

by 500 million tons, about a 30% reduction .

Nuclear power, in the USA and the western world, has produced such benefits without harming a

single member of the public. In contrast, it is projected that the effluents form fossil fuels, in

particular coal, cause the premature deaths of thousands of people in the USA each year.

Despite these positive contributions, nuclear power in the USA is under a cloud. Antinuclear

organizations continue to confuse and frighten the public by distorting issues, and in particular,

emphasizing problems without acknowledging solutions, or the realities of the present proliferation

issue. This is particularly true when considering the option of recycling the spent LWR fuel in

liquid metal reactors. The current administration has reversed the US policy regarding research

and development in this area without allowing the reasoned decision making approach specified in

the 1992 Energy Policies Act (passed by an overwhelming, by-partisan majority) to be

implemented as envisioned by Congress.

The premise that the US will be able to pressure our allies and the rest of the world to discontinue

reprocessing spent nuclear fuel from commercial nuclear plants appears uiuvalistic for at least four

2
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reasons. Eiral, the rapidly increasing alfi at which the world is burning fossil fuels is a threat to

our own and our planet's health . The magnitude of the airborne pollution problem is illustrated by

US Department of Energy data showing that, in 1992, the world wide energy related carbon

emissions from developed and undeveloped countries totaled ~ 6,000 million metric tons of carbon.

And even without further population growth, this level of emission will tend to quadruple as the

developing countries industrialize. Sfififind, most countries , including Japan and France, do not

have the large coal and natural gas reserves with which the US and China are endowed; therefore it

is a strategic necessity for them to insulate themselves from the potential cost shocks that will occur if

the production rate of fossil fiiels falls below the demand curve, or are subject to political

"dislocations". Ibiid, when one compares the potential sources of energy from fossil and nuclear

sources it becomes clear that all other energy resources presently available to mankind are dwarfed

by the amount of energy diat could be produced by advanced reactors designed to utilize Tissile

material extracted from spent LWR fuel and stockpiles of depleted uranium. This single fuel source

is almost double that available from all fossil fuels combined. Fourth, a great deal of technical

advancement has occurred over the last 25 years that will make these recycling and reactor plants

safer and competitive with other sources of electricity in today's environment.

What Happened to Rational Energy Planning?

This is not the time for the US to slow down its efforts to create a balanced versatile and redundant

mix of energy sources that are not subject to foreign control. In addition to supporting the completion

of the Advanced LWR design and certification activities, including the SBWR, comprehensive

legislation is necessary to assure that an integrated spent fuel management system is available in a

timely manner. Finally, the Liquid Metal Reactor System option must be retained . The rationale

for this latter position is summarized below.

The 1992 Energy Policy Act laid out a logical, balanced energy resource development plan which,

if implemented, would provide multiple options for long term economic growth. One of the options,

nuclear energy, included continued development of a closed fuel cycle using the Advanced Liquid

Metal Reactor (ALMR) and a light water reactor spent fuel processing system (Actinide Recycle).

The development plan specified several decision points where the technological readiness and

economic viability of the proposed system (reactor and fiiel process) would be assessed prior to

proceeding to the next phase. Thus, decisions to proceed would be based upon the results of the on-

going R&D and development work, the reactor design progress as measured by independent design

reviews, licensing assessments by the NRC, and economic assessments performed by an independent

DOE sponsored cost review team .

In the FY-94 and in the FY-95 budgets, DOE recommended termination of this technology

development program even though the Hrst decision point involving a transition from Preliminary to

Detailed Design had not been reached. The DOE reconunendation was ultimately upheld in the FY-

3
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95 budget after extended debate in Congress. We believe that the fundamental technology for this

QCtion should be maintained while appropriate scientific assessments are made . To accomplish

this it is necessary to maintain the US industrial team, along with the technologists at the National

laboratories and universities, in a technology development mode. The cost to maintain this team in

1996 (~$8M) is small compared to the potential benefits and preservation of the prior large

investments in this technology . To not make this investment is to foreclose, for many years, the US

role in this technology's development and deployment, eliminate the potential for a large number of

high technology jobs in the associated industrial enterprise, and eliminate our chance to lead the rest

of the world toward a highly proliferation resistant processing technology which brings with it long

term energy security, uranium price stability, and a cleaner environment. It will also foreclose the

completion of key, multi application, technology developments such as seismic isolation devices,

which could be transferred to other nuclear and non-nuclear opportunities .

The Concern

Major drivers shaping the course of energy in the 21st century are fuel supply (availability and

cost), local and global environmental problems, and the growing demand for electric power in the

developing world. By the middle of the next century the demand for electricity will have increased by

more than a factor of four even with a full conservation effort in place . This enormous growth in

electricity demand cannot be met with acceptable environmental consequences without nuclear power

as a major energy source. Given the limited known uranium resources at economic costs, nuclear's

current 17% world wide contribution cannot be maintained in the long term without the

introduction of a spent fuel recycle system early in the next century . The use of these advanced

systems will reduce the rate at which our uranium resources are consumed by a factor of three or

more. Other countries, such as Japan and France, have decided to deploy these systems and are

operating thSDl- In the US, we have the potential to make major improvements in the economics,

safety and proliferation of these recycle systems. Further, the use of the Liquid Metal Reactor System

will significantly contribute to our Country's energy independence by reducing the need for foreign

oil. and reducing pressure on the world's fossil energy supply. Without adequate energy supplies

large segments of the world population will be confmed to extreme poverty, unable to focus on

environmental issues, and likely to wage war or terrorize their neighbors in an effort to capture a

larger share of the diminishing fossil energy resources. Such regional energy or enviroiunental

conflicts may pose both a security threat and a fmancial burden to future US Administrations.

Why Will the LMR Be Required?

The liquid metal reactor is the only known and demonstrated technology that can fiiily use the

energy potential of natural uranium. This technology is able to convert the present, unused by-product

(depleted uranium) from the manufacture of fiiel for today's nuclear reactors into an additional ftiel

source, thereby increasing uranium's energy usefulness by a fact of 70 or more. Current LWR's use

only 1% of the total uranium energy content. In addition, the ALMR can utilize the fissile material

4
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contained in the spent LWR fuel that is presently slated for permanent disposal. To illustrate the

enormity of the energy reserves associated with spent LWR fuel it should be understood that the spent

fuel that will be removed fi-om US based light water reactors through the year 2000 would be sufficient

to provide the initial fuel loadings for 40 full size (1000 MWe) LMR power plants. Such advanced

plants could be kept operating with the depleted uranium stockpiles already in our possession

dramatically reducing the demand on our uranium reserves and thereby providing long term price

stability and extending the economic life time of the next generation of LWR's.

In addition to long term energy security the LMR system is able to: 1 ) significantly reduce the

repository volume, heat load , and long term toxicity of waste that is destined for nuclear waste

repositories, 2) generate power with the spent LWR fuel, and 3) provide the US with a reactor system

that can convert all weapons grade plutonium into useful energy. Specifically, spent ftiel recycling and

removal of the actinides fi-om the waste will reduce the volume needed in the repository by a factor of 3

to 4, while simultaneously reducing the period that the waste remains toxic fi"om > 10,000 years to <

300 years. It appears that the additional removal of key fission products such as cesium and strontiimi

can achieve a total volume reduction of SO to 1

.

System Development Status

The ALMR design developed by the Industry team is well advanced and reflects the evolution of

U.S. and international designs since the 1950's. The NRC issued a favorable Preliminary Safety

Evaluation Report on the Advanced Conceptual Design. Detailed cost estimates show competitive

busbar costs with advanced LWR's. Some component development, as well as completion of the

detailed design, and the construction and operation of a prototype remains to be done to obtain NRC

certification and make commercialization possible. The Actinide Recycle development work by

Argonne National Lab (ANL) has achieved significant milestones since the early 1980's and has shown

that the system is viable. However, further development and tests are still needed. The conceptual

design of the Spent Fuel Recycle Facility, based on the Actinide Recycle system development to date,

indicates that a commercial facility can be cost effective and diversion resistant.

Key technological developments will be prematurely terminated if funding is not provided in

FY 96. These include seismic isolation of the nuclear island; testing of an electromagnetic pump fno

moving parts): the prototyping of advanced digital control systems, and the completion of an

electronic design data base , including 3-D rendering of designs for simplicity of design and

improvement of quality.

Summary

Based on the development results to date, the LMR system could be an essential, viable, and

strategically important technology to the US energy picture and its long term economic health. It

provides an alternative to the present once-through LWR spent fuel cycle which gives it a

5
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"rCDCWabk" characteristic. In addition, it's more efficient use of uranium will assure that uranium

prices remain stable through the next century. An $8M "Technology Development and Maintenance

Program" is requested for FY '96 to maintain key capabilities and enabie efficient resumption of

the development work.

Finally and perhaps most importantly, the LMR option should be preserved in order for the US to

maintain its position as the world's leader in the promotion of viable non-proliferation policies: this

technology option must be maintained to avoid missing an opportunity to help move the world from to

a far more diversion resistant pyro-metallurgical actinide recycle system. Note, that most Nations are

not blessed with the relatively abundant gas and coal reserves therefore they have no choice but to

move forward with their plans to reprocess spent LWR fuel for additional use in LWR's as well as long

term use in LMR's. By continuing the LMR technology development, the US will continue to have

the technical and economic arguments necessary to lead other Nations and diminish the possibility of

diversion firom the civilian nuclear sector.
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INTRODUCTORY STATEMENT

Mr. Chairman and Members of the Subcommittee: I am Kurt E. Yeager,
Senior Vice President of the Electric Power Research Institute (EPRI). EPRI
appreciates this important opportunity to provide testimony for the record.

As requested, this testimony will provide (1) a brief overview of EPRI's

history, operation and current structure, (2) information regarding the

method by which EPRI prioritizes and invests research, development and
demonstration resources, and (3) a description of EPRI's collaborative

activities with the Department of Energy including the DOE/EPRI
"Sustainable Electric Partnership" agreement.

EPRI BACKGROUND AND RD&D STRUCTURE

Background

EPRI is a not-for-profit 501 (c)3 scientific and educational organization
established by the electric utility industry in 1972 to conduct a broad
collaborative research and development program for the entire electric utility

industry, their customers and society. EPRI's membership includes more
than 700 electric utilities, representing approximately 70% of all electricity

generated in the United States. EPRI's mission is to discover, develop, and
deliver high value technological advances through networking and
partnerships on behalf of the electric utility industry. The results of this

mission help ensure an economic, reliable and environmentally acceptable
electricity supply for the nation. This $500 million per year program is

supported by voluntary contributions from investor-owned, government-
owned and cooperatively-owned utilities across the nation.

EPRI's founders made an important strategic decision regarding the approach
the Institute would take in conducting research on behalf of the nation's

electric utility industry. The Institute chose not to develop or acquire in-

house RD&D assets or infrastructure that could become antiquated. EPRI
R&D managers have the flexibility to select from a panoply of organizations
that can best fulfill varied research and development specifications. From
EPRI headquarters in Palo Alto, California some 325 engineers and scientists

manage nearly 2600 ongoing projects carried out by equipment suppliers, in

concert with the Federal Government, private laboratories, universities and
independent contractors.

Page I
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R&D Structure

The vision on which EPRI's R&D program is based transcends electricity as

just an energy source and focuses on electricity's role as an agent of progress

furnishing greater productivity of labor, capital, and primary energy
resources. Looking toward the future, the opportunities acfdevable through
electricity provide society with its most effective means to balance finite

resources - including the environment - with sustainable development on a

global scale. EPRI technology results help ensure an economic, reliable and
environmentally responsive electricity supply for the nation. Collectively,

these advancements over the past twenty years have, for example, been vital

in cutting national energy costs today by $160 billion per year. This savings is

nearly equal to the annual customer revenues of the total U.S. electric utility

industry. As significant as these accomplishments have been, they signal

only the beginning of what is possible through continuing technological

innovation in electric power production, delivery and use. Achieving this

potential will require limit-breaking innovative technologies in the

generation, delivery, and end-use of electricity. Such capabilities come only

through sustained commitment to research.

In order to respond to the changing needs of the electric power industry, EPRI's

1995 Research, Development and Delivery (RD&D) program is currently

organized with a Core program and fourteen separately funded Business Units

(Figure 1). Due to the increased pressures of industry deregulation and the

accompanying strain on R&D resources, the former structure of "one price buys
all" was modified in order to support our members during this time of

transition. This structure allows utilities the flexibility to invest in those

technology areas that are of the most important to their individual -operations.

All members of EPRI, however, support the Core program which is considered

the heart of EPRI and-collaborative strength in preparing for the future.

—The Core Program

The Core is composed of two program areas—the Environment and Health

Program and the Strategic R&D Program, The Environment and Health
Program focuses on research necessary to distinguish possible risks to EPRI
members or their customers. This research includes EMF, climate change, and
air, land, and water quality.

The Strategic R&D program is an "incubator " for the conducting of new high-

risk science and cutting-edge technology development. This is the "seed-corn"

that will provide the basis for new applied technology development for the

business units. EPRI and our member companies understand the need of

mandatory participation in this program area in order to preserve the level of

leveraging and support necessary for EPRI to maintain its strategic edge.

Page 2
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-Business Units

In addition to the Core, the fourteen Business Units address specific technology

areas that span the entire range of generation, delivery, and customer
technologies. These business Units include: Transmission, Distribution,

Power Systems Operations, Utility Resource Planning & Management, Power
Quality & Information Technology, Industrial, Agricultural and Large

Commercial Technologies & Services, Residential and Small Commercial
Technologies and Services, Marketing Tools and Demand-Side Management,
Electric Transportation, Nuclear Power, Environment Control, Fossil Power
Plants,, Advanced Fossil Power Systems, and Renewable, Storage and
Hydroelectric Power.

PRIORITIZING RESEARCH: EPRI'S R&D ADVISORY STRUCTURE

As stated, EPRI membership is voluntary. Therefore it is essential that EPRI's

technology development program provide value. EPRI is privileged to have
an advisory structure that provides strategic direction, market-based
technology development insights, and input from public interest societal

groups. All these important considerations come together to enable the

informed prioritization of the Institute's R&D investments while ensuring
the program's relevance, balance, and customer value. EPRI has a

sophisticated synthesis process in place that enables the productive flow and
exchange of information between EPRI staff and our customers and advisors

(Figure 2). Following is a brief description of each of these bodies and the

unique qualities they bear relating to the success of EPRI's technology
portfolio.

Board of Directors: Strategic Direction

The Board is composed of utility executives from investor-owned, public and
rural electric cooperatives. EPRI's strategic objectives have evolved
considerably over the years anticipating the opportunities and challenges

facing electricity. All research conducted by EPRI must have relevancy to

meeting these objectives. The strategic objectives are defined and approved
by the Board. Today, those strategic objectives are summarized as follows:

• Enhance the value of electricity through increased utilization

efficiency, and displacement of less productive and environmentally
more damaging energy forms.

• Investigate and help resolve environmental health, welfare, and safety

issues bearing on the production, delivery and use of electricity.
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• Assure a sustainable energy future through new electrical energy
systems that utilize the widest possible array of energy resources to

mitigate resource, safety and environmental risks.

• Provide the tools to control electricity costs and improve the efficiency,

reliability and productivity of utility resources.

Research Advisory Council (RAO, and Business Unit Councils (BUCs): Market
Based Technology Advise (Figure 3)

The RAC is composed of member company representatives that oversee the

Core program and the advisory structure of EPRI's entire technology portfolio.

Members of the RAC also serve as chairmen of the 14 Business Unit Councils.

This arrangement enables the synthesis of key technology development
activities and continuity in achieving the strategic objectives set by the board.

The RAC has the primary responsibility of creating specialized task forces to

deal with cross-programmatic technology issues.

The 14 Business Unit Councils are also composed of utility representatives and
are charged with the responsibility of overseeing and authorizing these

technology targets. They provide unit level strategic and detailed guidance in

the development of research plans and monitor the successful achievement of

Business Unit goals.

Advisory Council: Societal and Public Interest Input

The Advisory Council assists EPRI in assuring that the over-all program has
relevance and balance in terms of the public interest, as well as, insights into

perceived trends in political, economic and social affairs which may impact
EPRI's programs. This advice serves both EPRI and our member-companies
well. The Advisory Council draws its membership from electric power
consumer organizations, environmental and conservation organizations, the

scientific and academic communities, state and regulatory commissions, federal

agencies, research organizations and manufacturers. The National Association

of Regulatory Utility Commission is always represented by 10 members.

EPRI/FEDERAL GOVERNMENT COLLABORATION

An important tenant of EPRI's business strategy has been to seek and foster

beneficial partnerships with private and public sector entities. The Electric

Power Research Institute has collaborated with federal agencies including the

Department of Energy, the Environmental Protection Agency, and others

through cost-sharing research and development projects, data development
projects, information exchange agreements and others. EPRI, however, is not

a contractor of the Federal Government and does not receive federal funding.
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Therefore, EPRI seeks to identify Federal Government goals that mesh with the

needs of the electric utility industry and create partnerships.

Clearly, the Department of Energy has and continues to be EPRI's largest federal

partner. EPRI cost-shares scientific, technology development, and
demonstration projects that pertain to the generation, delivery and end-use of

electricity. A detailed list of these joint projects will be provided to the

committee shortly, as requested. It was determined that communications
could be enhanced and that these partnerships could be streamlined through
the development of special financial instruments that recognize EPRI as a

partner of DOE and not a contracting agent. Therefore, on October 5, 1994, EPRI
and DOE entered into a new agreement entitled the "Sustainable Electric

Partnership" (SEP) Agreement to enhance the communication and
collaboration between our organizations. Key components of the agreement
are as follows:

Annual Executive Conference

EPRI and DOE have agreed to meet annually to share technology research and
development plans in order to eliminate any possible duplicative efforts and
to leverage private and public investment through collaborative agreements.

The product of this meeting will be the SEP Program Plan. This plan will

outline the many collaborative efforts conducted and planned for the

upcoming year. It will outline individual projects, cost-sharing
commitments by both parties, and planned outcomes. The plan will serve as

an accountability document to assure that goals and targets are met efficiently

and will be revised and adjusted annually. Most importantly, this document
will serve as a corporate overview for both parties and Congress. The first

annual Executive Conference is scheduled for March 29 - 30, 1995 in

Washington, DC.

Model Financial Instruments

DOE and EPRI have nearly completed the development of a Model
Cooperative Agreement. The Cooperative Agreement, which differs from
the CRADA process, is a cost-shared approach that allows EPRI to participate

more directly with the Department of Energy on joint-projects. This approach
also allows EPRI and DOE to maintain flexibility in selecting the best possible

entity, whether it be a university, national lab, or other contractor. EPRI
serves as the managing partner in these arrangements and flows all DOE
moneys through to the chosen executor of the research. EPRI does not absorb

any of the federal moneys for internal management expenses or overhead.

This means that the Department not only is able to leverage its investment
with private sector dollars, but can also claim a great savings from
management expenses as compared to a traditional procurement.

Page 5
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The Department has broad authority to enter into cooperative agreements

and continued expansion in the use of this instrument should be encouraged

especially in the areas of applied research. The value of the model
cooperative agreement is that many of the provisions can be pre negotiated

and accepted at EXDE headquarters and at the regional offices.

In projects managed by the Department of Energy, EPRI and DOE have

negotiated a Model Participation Agreement which clarifies an advisory role

for those projects cost-shared by EPRI and managed by DOE.

PROPOSED FEDERAL BUDGET REDUCTIONS

While debate continues regarding the appropriate role of government in

applied technology development coupled with the Administration's

proposed $10.5 billion reduction in the Department of Energy's budget over

the next five years, it is important to consider the impacts sudden reductions

could have on the nation's technology infrastructure. EPRI represents the

nation's largest collaborative effort in technology areas affecting the full circle

of electric technologies. EPRI's program, however, has attempted to assure

that its work did not duplicate efforts carried out by the Department of Energy,

indeed, that the work was complementary. If reductions are to take place,

these reductions should be ramp^d-down or phased in order to allow an

orderly realignment in private sector investment. Consideration should be

given to the investment of the private sector in projects with DOE when
reducing budgets.

Proposed federal reductions come at a time when the utility industry is

experiencing the shifts and pressures associated with deregulation.

Competitive pressures, during this time of transition, have already had their

impact on research and development activities.

CONCLUDING REMARKS

In closing, I would like to offer the following for your coiisideration:

• EPRI can serve as a "window to the marketplace" for the Federal

Government regarding the needs of electric utility industry in all areas

of generation, delivery and use of electricity.

• If Federal budgets are to be reduced, consider a phased reduction

approach allowing for necessary private sector research realignment.

Page 6
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• It is important that Federal applied technology dollars are strongly

encouraged to be cost-shared with the private sector through
instruments like the cooperative agreement (as opposed to traditional

procurement).

• The commitment of private sector investment in joint-projects should

be seriously considered when executing cuts to the federal budget.

• Finally, consideration should be given to the positive impact a

Collaborative 20% R&D tax credit could have on transitioning the

private sector for additional R&D responsibilities in light of proposed
Federal reductions and the pressures associated with utility industry

deregulation.

I appreciate the opportunity to provide this testimony and look forward to

assisting the Committee in the future.
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FIGURE 3

1995 EPRI ADVISORY STRUCTURE
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NASULGC National Association of State Universities and Land-Grant Colleges

I
PREPARED STATEMENT OF DR. FREDERICK E. HUTCHINSON,

PRESIDENT, UNIVERSITY OF MAINE
FOR THE HOUSE SCIENCE SUBCOMMITTEE

ON ENERGY AND ENVIRONMENT
MARCH 7, 1995

INTRODUCTION
Mr. Chairman, I am pleased to have this opportunity to provide testimony to the Subcommittee

on the President's FY 1996 budget requests for the Environmental Protection Agency's Office of

Research and Development (ORD), and the science and research programs of the National

Oceanic and Atmospheric Administration (NOAA). 1 want to commend you for your leadership

in conducting hearings on these important programs and for your continuing efforts to improve

the science capabilities of this country.

I am providing this statement for the National Association of State Universities and Land-Grant

Colleges (NASULGC). I have a long and active involvement in the Association and currently

serve on the Board of Directors and Chair its Commission on Food, Environment and Renewable

Resources (CFERR). This Commission is composed of some of the leading scholars in the nation

at NASULGC institutions and is charged with the responsibility of developing an integrated

federal relations program on broad cross-cutting issues related to agriculture, natural resources,

oceans and atmosphere.

NASULGC MISSION
Founded in 1887, NASULGC is the nation's oldest higher education association. Currently the

as.sociation has over 180 member institutions - including 17 historically black institutions -

located in all fifty states, with a total of 2.9 million students. NASULGC universities include 31

of the top 45 universities in total science and engineering R&D spending, and have educated

approximately half the members of Congress in the recent past. Let me congratulate you on being

a product of a NASULGC institution. I think we have served you well.

The Association's overriding mission is to support high quality public education through efforts

that enhance the capacity of member institutions to perform their traditional teaching, research,

and public service roles - roles which reflect a strong social commitment to investing in the

development of America's greatest resource, its people. That is why the activities of EPA ORD
and NOAA are extremely important to us. NASULGC scholars and researchers have

considerable experience in working with both these agencies. It is through these experiences that

we have formed our views on the effectiveness of NOAA and ORD programs.

IMPORTANCE OF EXTRAMURAL RESEARCH
NASULGC believes quite strongly that continuing efforts to redefine the relationship of the

Federal government to the public and private sector, necessitated in large part by unsustainable

One Duponi Circle, NW Suite 710 • Washington, DC 20036 - 1 191 • (202)778-0818 • Fax (202) 296-6456
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Federal budgetary trends, presents extraordinary opportunities for creative partnerships between

the Federal government and universities. These partnerships can contribute significantly to the

national goal of a more efficient and productive Federal government by providing policy makers
higher quality research at lower cost to address society's most compelling issues. The country's

investment in higher education continues to provide not only the incalculable dividends

associated with a better educated workforce, but also the very tangible benefits that meet daily

human and economic needs. Competitive, peer-reviewed extramural research whether sponsored

by NOAA. EPA, NTH, NSF, DOD, NASA, DOE, or any other agency, is fundamental to

developing the technologies which ensure safe food and water supplies, a healthy environment,

sufficient energy sources, better medical care, improved communications and transportation

systems, and a stronger national defense. In short, universities contribute significantly to the

economic prosperity and n^donal security of the United States.

I recognize that our position appears somewhat self-serving. However, in the course of my
statement, I will provide specific examples which support the contention that universities

provide the federal government with a very cost-effective research product within the context of

EPA's and NOAA's programs

In these times of considerable fiscal austerity, it is a natural tendency for agencies to seek to

absorb cuts by externalizing them. We caution that this approach is expedient, but flawed policy.

In the spirit of the Administration's Reinventing Government II to reduce Federal government and

in the spirit of the House leadership's Contract with America to increase empowerment of the

states, we hope you will give due consideration to the contribution universities can make in

achieving these laudable and necessary goals. My experiences in agronomy, in the Federal

government, and as a university research administrator and president, have given me the

opportunity to fully appreciate the value of federal-university research partnerships.

ENVTRONMRNTAL PROTECTION AGENCY

NASULGC SUPPORT FOR STAR
I will focus my comments fu-st on EPA. NASULGC strongly endorses the Agency's $95
million request in FY 1996 for the Science to Achieve Results (STAR) program. The STAR
initiatives of expanding the $22 million competitively awarded extramural research granLs to

$100 million, and increasing the graduate fellowship program to $15 million for 300 grants will

prove to be an investment with handsome returns.

Since 1979, ORD has operated a small (from $5 million to $25 million) competitive peer-

reviewed extramural, investigator-initiated research grants program. We feel that this effort was
woefuUy inadequate, denying the agency vital input in determining both short-term environmental

needs and long-term goals. The Agency has been criticized for allocating excessive resources to

address the "pollutant of the day," moving quickly on to the next popular issue without

monitoring the effectiveness of their efforts, or determining whether the subject of the regulatory

action was the villain portrayed. Two widely cited examples are the asbestos program and Alar

case. Today, controversy surrounds the Agency's science regarding dioxin and cement kiln dust.

However, the STAR program will help restore credibility to the Agency's science activities. It

will prove to be a highly cost-effective way for EPA to provide for a more balanced, long-term
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capital investment for improving environmental R&D. The programs also will enable EPA to

build and maintain an adequate base of scientific expertise to address environment and natural

resource problems. The investigator-initiated research grants would greatly expand the number of

scientists conducting EPA-related research and enhance the overall quality of scientific research at

the Agency. Graduate fellowships are an investment to produce the next generation of scientists

and engineers. Universities will prove a valuable partner as EPA fulfills its commitment to invest

equally in both short-term and long-term research. Universities will also prove to be key to the

ORD's efforts to set research priorities to ensure that science at EPA is driven by the most

pressing needs.

INTRAMURAL RESEARCH SUPPORT
The STAR program constitutes only a part of the Agency's recently-announced initiatives to

improve its science capabilities. The Agency's internal, investigator-initiated competitive research

program to fund innovative ideas and improve intramural science is another important component

is. We strongly endorse this reform. The EPA has many fine scientists and needs to stimulate

their creative energies and develop strategies to realize their potential contribution.

PROCESS OF REFORM
Much of the reform effort represents a composite of views from reports and studies, including

those undertaken by the MITRE Corporation, the National Academy of Public Administration and

EPA's Science Advisory Board. A great deal of credit for initiating the reform effort, however,

really belongs to Congress. Hearings and language in the appropriations bill reflected a strong

bipartisan desire for the agency to remove bureaucratic inertia and get on with the business of real

reform.

Much of the initial effort focused on how to reorganize ORD's laboratories, and address the

complex questions of risk. In general, these reports on EPA's labs and science capabilities

contained several clear messages:

EPA needs to turn outward;

EPA's sights are too low. It should take a longer view with 50% invested in long-term R&D
research:

o The peer review process should be expanded, and strengthened.

There should be more leadership in the field, less management.

There must be an improved scientific basis for decision making.

Specific proposals were developed by a special Steering Committee established by the Agency.

We feel that EPA's response represents a profound shift in how it assesses and responds to its

science needs. We endorse the direction it is going, urge the Committee to reinforce and reward

these positive developments and to help those who have the courage and are willing to take the

significant risks to implement major changes in an entrenched bureaucracy. There is, of course,

resistance within EPA to the STAR program. Since the funds to implement STAR are not new
money, there is understandable opposition from those whose accounts are being tapped for these

external activities.

NASULGC's support for the STAR initiative is not completely self-serving. Because other EPA
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accounts will be used to finance the grants and fellowships, current cooperative agreements

between universities and EPA, as well as the university-based research centers are threatened. So

while some NASULGC schools will feel negative impacts of STAR, the overall impact will be

healthy for both our universities and the nation.

PEER REVIEW
EPA has been widely criticized for insufficient use of a sound peer-review system. We strongly

support its effort to thoroughly integrate peer review in all scientific and technical products

including on-site reviews of in-house research similar to the NTH model; and an agency-wide

uniform peer review of scientific products and publications. The 1994 MOU with NSF on joint

research grants provides for jointly conducted peer reviews of the proposals using the NSF peer

review process. This, we believe, will ensure the quality of the selection process and provide EPA
with the necessary capabilities to improve its peer review system.

OTHER REFORMS
Other major elements of the Agency's plans to improve the way it conducts science which we
view as positive include:

o Development of a Science Strategic Plan, guided by a single policy maker to feed into the

Agency-wide Strategic Plan;

Development of a new planning process with cross-Agency involvement in the distribution of

Agency's research, development and technical services resources;

Establishment of the risk paradigm (risk assessment/risk management) to determine priorities

regarding use of resources and organizational changes;

Designation of three National Labs, and one National Center, for ORD to facilitate

organization of functions along the lines of risk. The labs will be reorganized under the headings

of Health and Environmental Effects, Exposure, Environmental Assessment, and Risk

Management;

o Continuation of the current decentralized alignment of the Program and Regional labs with

increased roles for them in the Agency's research planning process. Individual regional labs

should be encouraged to become "centers of excellence" with respect to emerging analytical and

instrumentation methods.

EXTENSION MODEL
Currently, NASULGC universities are working with EPA ORD to develop research themes to

address this nation's most compelling environmental problems. NASULGC, through its extension

system, has vast experience with USDA research. The extension network ensures that the needs

of fanners and agricultural community percolate up to the policy makers to ensure that the real

research needs are being addressed. We hope to explore how this model can be adapted to major

environmental issues and EPA. The Agency has identified what it believes the major research

themes should be. We are reviewing these and providing some additional thoughts.
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In short, NASULGC believes that EPA and iLs Office of Research and Development recognize

The importance of developing a strong working relationship with the universities and colleges in

this country to accomplish their goals in science. We urge the Committee to provide the

necessary resources and the positive reinforcement to continue their plans.

NATIONAL OCRANir AND ATMOSPHERIC ADMINISTRATION

Mr. Chairman. 1 would now like to turn to NCAA. Clearly, NOAA is responsible for managing

programs which are critical to our society, including managing the nation's ocean and coastal

resources, protecting life and property from severe weather and describing and predicting changes

in the Earth's environment. Many of NOAA's missions require a continuing investment in scientific

research. As a science agency, NOAA demonstrates that sound science must precede and serve

management and policy decisions. NOAA provides scientific information to individuals,

industries, and governments. Weather forecasts give farmers accurate agricultural information to

ensure successful crops and are of crucial importance to human safety. Sustainable use of ocean

and coastal resources requires sound research to ensure that the ecological health of coastlines is

balanced with impending development, to properly conserve and manage fish and marine mammal
stocks, and to administer the protection of unique marine and estuarine habitats. In the

atmospheric sciences, data retrieved by NOAA's satellites will be used by future generations to

study long-term changes in the earth's global processes and predict near-term climate events. The

global change research NOAA conducts provides a basis for implementing policy changes to

protect humankind.

EXTRAMURAL PROGRAMS
To carry out its mission most effectively and efficientiy, NOAA must ensure that the best

scientific talents of the nation are employed. NOAA and the nation's universities have benefitted

for many years from a diverse array of close working relationships. These vary substantially in

scope and structure, including formal joint institute agreements and co-location of facilities;

personnel exchanges and student internships; and major joint programs. NASULGC universities

are intimately involved in and strongly endorse NOAA's cooperative programs and urges their

continued support. These programs include:

the National Sea Grant College Program, a partnership involving states, academia, the Federal

government and private industry;

the National Undersea Research Program, which supports advanced technology research;

the Coastal Ocean Program, which supports partnerships between federal scientists and those

in academia;

the Climate and Global Change Program, which supports interdisciplinary studies;

the National Marine Sanctuary Program, which promotes research, education and conservation;



1266

the Environmental Research Laboratories Joint Institutes, which supports technology transfer

and collaboration of research from local areas, the nation, and the world;

the National Marine Estuarine Research Reserve System, which supports management-related

research; and,

the Regional Climate Centers, which support climate data management services, applied

research, and specialized product delivery.

PARTNERSHIP CONFERENCE
Many of NOAA's current products, services and research programs depend critically on university

expertise. In return, many of NOAA's university partners benefit from the opportunity to work

cutting edge research problems that directly improve the nation's environmental services.

Declining budgets and mandated manpower reductions make it a particularly propitious time for

NOAA and the university community to improve and strengthen their partnership. It is in this

context that NOAA and universities organized a major conference in September 1994 to discuss

the current health and the future of NOAA-university partnerships. The two-day meeting was

attended by the leading NOAA policy makers in all line offices and top university researchers in

marine, ocean and atmospheric sciences. After an opening Plenary session in which senior

members of both communities offered perspectives on the current challenges, six break-out panels

then met, one focussed on each of the six program elements of NOAA's strategic plan in which

there is today some measure of university involvement. A separate session was held on education

and diversity. Each panel developed specific recommendations which were synthesized into a

report by an Action Committee. The Action Committee is now developing an implementation

strategy. The report is organized around a few key themes: Strategic Planning Processes; Human
Resources (Training, Recruitment and Diversity); Policies and Procedures (Contracting, Data

Sharing; Scientific Ethics).

LIMITED PARTNERSHIP PROGRESS
The conference was one of the most important and far-reaching that I had ever attended. The

initial reaction by the attendees was that it had exceeded expectations. Even the biggest sceptics

voiced cautious optimism that an Agency which has been described by objective observers as one

of the most Balkanized and impervious to change in all the Federal government, might have finally

stumbled into a process which would provide opportunities for real change. Unfortunately, there

has been little, if any, progress in implementing the recommendations agreed to at the conference.

Those elements within NOAA who have been trying to make the Agency more responsive to the

needs of our society have been unable to overcome the formidable obstacles to change. That is

why 1 appeal to you, Mr. Chairman and to the Subcommittee, to consider a more assertive

approach in reinforcing and strengthening the advocates of change in the Agency, perhaps along

the lines of the EPA model of legislative report language. NASULGC would be eager to work

with you in this regard.

BUDGET RECOMMENDATIONS
Mr. Chairman, I would now like to provide NASULGC's FY 1996 budget recommendations for
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the following NOAA programs:

CLIMATE AND GLOBAL CHANGE PROGRAM - NASULGC supports the President's

request of $89.5 million. NOAA is one of the leading agencies conducting U.S. Global Change

Research Program (USGCRP) projects. Priority areas for extramural NOAA grants include:

atmospheric chemistry, long-term ocean observations, climate modeling and prediction, world

ocean circulation experiment, ocean-atmosphere carbon fluxes, operational measurements,

information management, tropical oceans and global atmosphere, marine ecosystems and others.

The proposed increment is essential to enable the program to move ahead and capitalize on the

critical research findings related to .seasonal-to-interannual prediction. Tremendous strides have

been made in relating the phenomena of El Nino to the floods in California and agricultural trends

in this country and around the world. Better capabihties in this regard can have incalculable

benefits to our economy. Climate and global change anomalies have been documented to have

impacts on the fisheries as well as impacts on the agricultural industry in the United States. The

health of the atmosphere initiative, which is part of the Global Change Program, examines such

aspects as air quality and ozone layer rehabilitation.

The NOAA Global Change Program is an excellent one. It has a balance between extramural and

internal research and the internal research often is done collaboratively with universities. In many

cases, the science from this program is following through from discovery to answering key

societal questions to science policy. It is oriented toward issues that have the most immediate

impacts and the most favorable cost/benefit ratios for our society. This research takes place

within the context of NOAA's mission to improve weather and climate prediction, and progress in

the development of better forecasts on all time and space scales is something that will immediately

benefit all segments of our society.

NATIONAL SEA GRANT COLLEGE PROGRAM (NSGCP) NASULGC recommends

$50 million, an increase of $1 million over the President's FY 1996 budget request.

NASULGC also recommends that funding for aquatic nuisance species be retained at $2.8

million. In addition, NASULGC proposes that "oyster disease" research be retained at

$1.5 million , but its mandate should be expanded "to address pressing national concerns

regarding shellfish disease." NSGCP was created in 1966 as the marine analog to the Land-

Grant College system, combining research, education and public service. It is a fully peer-

reviewed, highly leveraged program in which the universities, government, and the private sector

share costs. Sea Grant has been a highly successful program in a number of ways. It is virtually

the only source of funding in the U.S. for activities in marine policy. It has played a major role in

promoting advances in marine aquaculture, marine fisheries management, marine biotechnology,

coastal engineering, seafood safety, coastal and estuarine environmental management, and marine

technology development Sea Grant has supported students at all educational levels. It has been

responsible for educating a substantial number of the nation's leading marine scientists and for

reaching out to those sectors of our society whoare under-represented in the marine sciences. A
significant number of graduate students supported by Sea Grant go on to jobs in the private

sector, which is in itself an important vehicle for informiation and technology transfer.

NASULGC strongly recommends that NSGCP be authorized for 5 years with adjustments
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for subsequent years to account for inflation. The stability in funding is absolutely essential for

universities to plan the research and other activities to address the marine and coastal issues which

confront our nation and its coastal communities.

NASULGC strongly urges the Committee to develop report language encouraging NOAA
to implement the National Research Council's recommendations regarding NOAA's

management of the NSGCP. The report, "A Review of NOAA National Sea Grant College

Program," strongly supports the Sea Grant Program but is highly critical of various aspects of

program management, primarily on the part of NOAA. The report identified six problem areas

and developed recommendations to address them. I will not take the time to enumerate the

recommendations here, but urge the Committee to review the report.

NATIONAL COASTAL RESOURCES RESEARCH AND DEVELOPMENT INSTITUTE

(NCRI) -NASULGC recommends the FY 1995 appropriated level of $1 million NCR!

occupies a unique niche, providing the bridge between applied research and private sector or

community application of innovative ideas. Researchers work cooperatively with industry and

community leaders to address pressing coastal problems with the best information and technology

available. It is a federally chartered organization and provides for peer review for proposed

projects. Its primary research areas include coastal business and economic development; coastal

tourism and recreation; commercial fisheries; marine technology and product development; ports,

harbors and waterfront development, seafood technology, and aquaculture.

COASTAL OCEAN PROGRAM (COP) - NASULGC endorses the President's FY 19%

budget request of $18.5 million. COP directs NOAA science capabilities to address coastal

ocean and Great Lake issues. It enhances NOAA's stewardship of coastal waters by strengthening

existing coastal programs, developing new and innovative strategies on priority issues, and

coordinates its efforts with other agencies and the academic community. COP's mission is to

provide the highest quality science for coastal policy decisions in three critical areas: 1) coastal

pollution and habitat degradation; 2) coastal fisheries productivity; and, 3) protection of life and

property. Its basic themes for extramural research include estuarine habitats, toxic chemical

contaminants, fishery ecosystems, nutrient-enhanced productivity, and coastal hazards. With

funding for this program under particular scrutiny, NASULGC urges that full funding be

retained, if necessary, through a merger of the COP with Sea Grant

NATIONAL UNDERSEA RESEARCH PROGRAM (NURP) - NASULGC recommends

the FY 1995 appropriated level of $18 million. NURP supports in situ investigations in the

oceans and Great Lakes. The program seeks to place investigators undersea to conduct research

not possible through a lab or on ships. NURP attempts to promote management of marine

resources through the research of the chemical, biological, physical, and geological processes of

the global oceans. The research community gains access to NURP through 6 Undersea Research

Centers strategically located around the country. These include: Rutgers Un .. Un. of Alaska. Un.

of Connecticut. Un. of Hawaii. Un. of North Carolina, and the Caribbean Marine Research

Center . Research priorities include: living resources; coastal, oceanic and estuarine processes;

material in the ocean; global processes; mineral resources, and ocean technology.
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NATIONAL MARINE SANCTUARY PROGRAM - NASULGC recommends the

President's FY 1996 budget request of $15 million. Passed by Congress in 1972, NCAA is

authorized to designate discrete areas of national marine sanctuaries and promote comprehensive

management of these resources through research, education, and conservation. Sanctuaries may

be located in coastal and ocean waters, in submerged lands, and in the Great Lakes. Thirteen

sanctuaries have been established. Research areas include biodiversity, and habitat restoration and

preservation.

COASTAL ZONE \L\NAGEMENT (CZMA/CZARA) - NASULGC supports the

President's FY 1996 budget request of $46 million and $8 million for the non-point source

program. TTie Coastal Zone Management Program has established a cooperative relationship

between the public sector at all levels of government and the private sector that clarifies the

expectations, process and requirements for continued use and development of the nation's

important coastal areas. It should be reauthorized and funding should be sufficient to permit

other qualifying states to join. With Clean Water Act reauthorization questionable, non-point

source funding is extremely important.

NATIONAL ESTUARINE RESEARCH RESERVE SYSTEM (NERRS) - NASULGC
supports the President's budget request of $4.2 million. NERRS was established as part of

the Coastal Zone Management Act to address threats to the nation's estuaries. The goal of the

program is to manage, through federal-state cooperation, a national system of research reserves

representing different estuarine environments. The reserves are natural laboratories in which

studies are conducted on ecosystem processes. Twenty-one reserves protect more than 400,000

acres are in the system. Research funds support management-related efforts to enhance scientific

understanding of the reserves, provide information for decision-makers, and to improve public

awareness. Primary areas for research grants include non-point source pollution, habitat

restoration, alterations in habitat, and alterations in water circulation and quality.

ENVIRONMENTAL RESEARCH LABORATORIES (ERL) JOINT INSTITUTES -

These institutes established formal research agreements between ERLs and universities. The

purpose of the institutes is to improve environmental research and eoucation by facilitating

cooperation between government and university science. The institutes advance technology

transfer and multi disciplinary research. NOAA has awarded 7 cooperative agreements to

institutions involved in the program - IJn. of Colorado. Colorado State Un.. Un. of Oklahoma.

Un. of Michigan. Un. of Miami. Un. of Wa.shington. and Un. of Hawaii . The specific areas of

research include atmospheric research, oceanic research, near-space research, limnology, and

solar environment. NASULGC urges the Committee's strong support for these cooperative

arrangements.

REGIONAL CLIMATE CENTERS (RCCs) - NASULGC recommends the FY 1995

appropriated level of $3.2 miliion. A national iietwork of 6 RCCs are a source of climate

expertise. They are a federal-state cooperative program which perform climate data management

services and specialized product delivery, and conduct regionalized climate research and

monitoring. Applied research activities focus on energy, agriculture, water resources,

transportation, health, recreation, and climate impacts. The 6 centers are located in the following
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regions: Ithaca (CORNELL) . ^fY; Columbia, SC: Champaign, IL; Lincoln (UN. OF
NEBRASKA ). NE; Baton Rouge (LSU) . LA; and, Reno, NV. Specific research areas include:

regional climate variability and impacts; development of new data and information products;

rainfall frequencies, lightening and ozone; Great Lakes hydrology; com and soybean yields; water

budgeting; climatology of Gulf of Mexico; El Nino; frequency of river flooding; drought

monitoring; and agricultural information products.

NOAA CORPS - NASULGC shares the concerns of Congress regardingthe increasing costs of

oceanographic fleet operations. NASULGC suggests it may be more cost-effective for NOAA
to contract out its oceanographic research with an organization such as UNOLS. Currently

UNOLS has excess fleet capacity, including available ship time at operational costs far below that

of NOAA. It is difficult for the university community to see the need for redundancy in this

sector. In addition, contracting out vessel support would be an excellent example of partnership.

U.S. WEATHER RESEARCH PROGRAM (USWRP) - The National Weather Service

Modernization and Associated Restracturing represents an extraordinary investment in observing

systems, information infrastructure, and human resources dedicated to public safety, protection of

property, and economic gain in the face of the world's most variable weather. At stake are

thousands of lives a year, the competitiveness and sustainability of U.S. agriculture, the continued

safety and efficiency of air travel and other forms of transportation as flights double in the next

few years, more efficient energy and water resource management to meet future demand, and

effective emergency response following the accidental release of toxic materials into the

atmosphere. To realize the full benefit of this investment, however, requires a closely coupled

USWRP. This program has four goals: Eliminate Operational Blind Spots; Predict High-Impact

Weather; Communicate Impacts to Users; and Accelerate User Benefit from R&D. NASULGC
strongly urges the committee to fully support USWRP.

Before 1 close Mr. Chairman, I would like to make two general recommendations which have an

impact on NOAA's budget and programs and which are long-standing positions of NASULGC.
Because these matters may not be within the purview of these hearings, the Association would

welcome the opportunity to elaborate on these views at the appropriate time.

1. NASULGC reconunends that NOAA establish an Office of Extramural Programs to

encompass Sea Grant and other-cross-cutting activities and to promote the extension and
greater use of the existing effective federal/university partnerships that are necessary for

the implementation of NOAA's missions.

2. NASULGC reconunends that Congress adopt enabling legislation for Marine
Biotechnology.

Mr. Chairman, and members of the Committee, NASULGC deeply appreciates this opportunity to

present our views to you. Thank you for your time and consideration.
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TESTIMONY: National Undersea Research Program

HEARING: U.S. House of Representatives Sub-Committee on Energy
and Environment

Mr. Chairman, members of the committee and distinguished guests, I am Dr. James
Leutze, chancellor of the University of North Carolina at Wilmington. I am speaking on
behalf of the National Undersea Research Program (NURP) sponsored by the National

Oceanic and Atmospheric Administration (NOAA).

What Is Needed?

NOAA's mission is to describe and predict changes in the earth's environment and to

conserve and manage wisely the nation's coastal and marine resources to ensure

sustainable economic opportunities.

NURP has discovered hydrocarbon reserves worth billions of dollars and

subsea deposits of precious minerals such as gold and manganese. It has

discovered and isolated marine biomedical products with potential for fighting

cancer and heart disease.

As stated in NOAA's strategic plan for the next decade: "Marine species are under great

stress from a combination of habitat degradation, resource exploitation and competing
economic concerns."

NURP leads the nation in support of research on fragile coral reef ecosystems.

Managers of NOAA's Florida Keys National Marine Sanctuary, worth $22
billion to Florida's annual economy, rely on NURP research for knowledge of

the status and health of the reefs.

NOAA's strategic plan points out: "Coastal areas provide essential habitats for over 75%
of the total landings of U.S. commercial fisheries and serve as the foundation for billions of

dollars in economic activity through industry, business, commerce, tourism and recreation.

However, rapid growth and development in coastal areas also have contributed to the

degradation of resources and declines in environmental quality and economic productivity."

NURP provides critically needed data on population size and biology for

declining commercial species throughout the nation, including reef fish

(grouper and snapper) in the Southeast U.S., lobsters in New England and
tanner crabs and rockfish in Alaska. This information affects commercial and
recreational fishing industries which have a $50 billion impact on the GNP.

Also, according to NOAA's strategic plan: "Long term global changes, both human-
induced and natural, may alter the capacity of earth to sustain life."

NURP assesses the impacts of global conditions on marine ecosystems,

including new information on how ultraviolet radiation, which increases as

the earth's ozone layer decreases, damages coral reefs.
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Field oceanography and research is a critical capability needed by NOAA to address its

mission and must be supported by the U.S. government. Oceans, like the weather, do not

respect state lines. Over 98% of the nation's coastal waters and Exclusive Economic Zone

(200 miles from shore) lie outside the U.S. states' jurisdictions.

NURP is a national program that conducts strategic research off every coastal

state involving more than 4,000 scientists from over 400 institutions.

What Is NURP?

Undersea research is oceanography done by divers, underwater robots or research

submarines. Advanced undersea technology allows different perspectives and new insights

into applied, strategic research issues - knowledge that is not available through
conventional shipboard sampling approaches.

NURP is the nation's only undersea science program dedicated to solving practical

strategic research problems.

When NOAA was first established 25 years ago, the agency recognized the need for and
funded an undersea research program. Today, NOAA's National Undersea Research
Program consists of regional centers of undersea expertise and technology:

The NURP national office at NOAA headquarters in Silver Spring, Md.
University of Hawaii for Hawaii and the Pacific territories

University of Alaska for the West Coast and Alaska
University of Connecticut for the Northeast U.S. and Great Lakes

Rutgers University for the mid-Atlantic region

University of North Carolina at Wilmington for the Southeast U.S.
Caribbean Marine Research Center at Lee Stocking Island, Bahamas

While the centers are in distinct locations, they serve scientists from all over the nation
and research needs of every coastal region, including the Great Lakes and other large lakes

of the U.S.

The NURP Centers are hosted by academic or private institutions and funded by grants.

The program operates by principles defined by the National Research Council.

Regional centers:

• Are funded by grants to universities to increase cost-effectiveness and take advantage
of local academic expertise.

• Use an "NSF-style" peer review process to select the best science.

• Consult with NOAA, resource managers and the science community to determine
program goals.

Through NURP, funds are dispersed in small grants to top oceanographic experts firom all

over the country. By taking advantage of faculty and students already in place, NOAA
through NURP can focus the best minds available on the most pressing problems, at a

fraction of the cost of supporting full-time dedicated staff.

The program's primary operational objective is to take scientists to sea and underwater,
and to do this cost-effectively and safely. Dollar for dollar, the program does more field

research than any other NOAA program. Undersea technology and techniques are complex
and may involve risk. The centers make the technology easy-to-use and greatly reduce the
risk for scientists. The program's accident rate is far below the rate of industrial,

commercial or recreational undersea activities.
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Other Benefits of NURP to NOAA and the Nation

NOAA is mandated by law to conduct research on diving safety and physiology and carries

out this responsibility through NURP.

The program works side-by-side with other NOAA programs, for example, the Fisheries

Service, National Marine Sanctuaries, Global Climate Change Program and Coastal

Ocean Program. New funds approved by Congress for NURP were always added on to

NOAA's budget and only enhanced other NOAA programs.

The program drives worldwide technology. The center at UNCW, for example, provides

professional in-house support for mixed gas diving, underwater robots, the world's only
operational underwater laboratory and access to submersibles capable of diving to 4000 m.
NURP support is fundamental to the operation of the research submersible Alvin.

The program's formal agreement with the U.S. Navy for use of their deep submergence
systems is a role model for the leveraging of defense assets and use by civilian researchers.

Under the terms of the agreement, the Navy relies on NURP to provide the pool of

scientific users for its research submersibles. Like NOAA, the Navy and Office of Naval
Research are focusing their resources on nearshore problems.

Continued Support for NURP

Why should Congress continue to support NURP? The program is needed now more than
ever because:

• Global population is rising. It is predicted that within the next ten years 75 percent of

the nation's population will live within 50 miles of the coast and more will migrate

there every day. Pressures and stresses on coastal economies and ecosystems are also

rising.

• Continuation of the program is essential to maintain advanced underwater
technologies that provide information to create new economic opportunities while
sustaining valuable U.S. marine and coastal resources.

• The program provides answers that help NOAA meet its goals of building fishery

resources, recovering protected species, sustaining healthy coastal ecosystems and
understanding and predicting long-term changes that impact human well-being.

• The program is productive and cost-effective. It is a better way of doing business.

We are not asking for an increase in funding, only continued federal support for NURP in
1996 at the 1995 level of $18 million. This is a fraction of the cost of^the nation's
investment in surface ship-based oceanography or the undersea research programs of Japan,
Russia or France.

Every American is aware and concerned about the federal deficit. We share Congress'
vision of a government that makes the best use of our tax dollars to maintain and improve
our quality of life. NURP is a national asset that greatly enhances the government's
ability to serve us.

Thank you very much for this opportunity to address the committee.

Jamas R, Lmjtra, Ph.D., Chancellor
University of Norlh Carolina at Wilmington
601 S. College Road
Wilminglon, NC 28403-3297

I910J 395-3030 • fox 19101 350-4050
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Elaboration on the Testimony of the Commercial Weather Services

Association

Before the Subcommittee on Energy and Environment,

U.S. House of Representatives,

February 21, 1995

Revised February 28, 1995

A. General Statement

The National Weather Service, especially over the last five to ten years, has stepped up activities

which encroach upon and duplicate services and systems available in the private sector and/or which

could be available. Some of these areas involve providing enhanced manipulation of data sets,

developing communications systems, and providing more specialized weather forecasts for smaller

geographic areas and specific economic sectors, industries and users.

We believe that a core mission should be defined for the National Weather Service which provides

to it the mandate and resources as the sole federal agency to carry out certain core functions. These

core flinctions should be in furtherance of unique governmental mandates such as collecting weather

data and running atmospheric computer models

Also included within this core mission should be the issuing of warnings for specific severe weather

events which pose immediate threat of widespread and substantial property damage or immediate

threats to life and limb, as well as allowing the issuing of broad general public forecasts for major

cities or large regional weather basins (e.g. "southeastern Pennsylvania").

Only those core missions specifically enumerated should the National Weather Service be empowered
to cany out Private industry should continue to have the unrestricted right to simultaneously carry

forth any and all missions, whether related to NWS core missions or not This allows for the

continuing development of private weather observing networks, private satellite systems, private

modeling and research, privately developed databases and communications systems and the issuance

of weather forecasts by private firms, weather professionals and the media.

The National Weather Service should be specifically prohibited from providing distribution systems

to private industries or to specific end users; except that, as part of its core mission, all of the historic

and current data which it has, which it collects, which it is privy to, or receives from governmental

agencies and foreign sources, as well as all models, model output, forecasts and other work product,

should be made available to public and private entities on an incremental cost of connection basis, to

primary ports at the National Weather Service's main distribution center.

This would allow for the ongoing and continuing growth of private industry centered around the

development ofcommunications systems to move observations, models, warnings, and general public
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forecasts in the possession of the National Weather Service as well as for the creation of private

sector forecasting for public use, private sector databases, and private sector value added services and

private sector innovations. The National Weather Service shall not allow its services to be used to

compete with private industry by any non-profit or other entity subsidized or otherwise supported or

fiinded by the National Weather Service.

Services which currently compete with private industry such as the Fruit Frost and Agricultural

Forecasting Program, Domestic Aviation Weather Forecasting, Marine Forecasting, Fire Weather

Forecasting, Marine Facsimile Service, Regional Climactic Centers, the UV Index program, the

Weather Wire, the WWIN Program (currently under development), and specialized services to end-

users (such as those to the U.S. Olympic Organizing Committee and specialized data networks for

schools) would all be served by the private sector.

The National Weather Service shall be required to deal with all private sector weather services

companies on a fair and equal basis, not favoring one over the other.

These suggestions follow in part 0MB Circular No. A- 130, issued June 25, 1993, Section 8a(7).

In broad terms we are suggesting a six tier structure, similar to a pyramid, with the core missions of

the National Weather Service at the base.

The following six levels are seen:

1

.

Observations

2 Modeling

3. Severe Weather Warnings

4. Broad General Public Forecasts

5. Economic Sector and Industry Services

6 User Specific Services

B Specific Core Functions

Based on the general statement above, we see levels 1,2,3, and 4 being part of the core mission of

the National Weather Service with levels 5 and 6 being specifically excluded fi-om activity by the

National Weather Service.

We see the levels mentioned above being defined in the following general ways:

NWS
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Observations

The National Weather Service should be required to collect weather data through on-site

observations, automated observing systems, remote sensing devices such as radars and

satellites, and through acquisition of data from private networks and governmental agencies

as well as through arrangements with international groups and nations.

All data received by, in the possession of, or in the control of the National Weather Service

shall be made available in real time to publically accessible computer communication ports to

other governmental agencies, to the public, and to industry, at the incremental cost of

connecting to such ports.

No charges shall be made for the data itself and no restrictions shall be agreed to with others

by the National Weather Service that would allow it or require it to maintain control over

such data or prohibit the National Weather Service from sharing it with the public, other

governmental agencies, or industry.

All data and models shall be made available in the form acquired by the National Weather

Service and in the form into which the National Weather Service transforms the data for its

own use. No other transformations or manipulations shall be made except those

fundamentally necessary for access at the ports.

Modeling

The National Weather Service shall conduct research in the development of and

operationalization of atmospheric models, as are necessary to understand the nature of the

atmosphere. All such models, model output, and related research shall be made available in

real time to publically accessible ports at the incremental cost of connections to such ports.

Severe Weather Warnings

In situations where there is an immediate threat of widespread and substantial property

damage or an immediate threat to life and limb, from weather phenomena, the National

Weather Service shall have the mission to provide forecasted weuTiings for such events (e.g.

hurricanes, tornadoes, floods, blizzards, and major ice storms).

Warnings shall not be issued for specific governmental agencies, industries or end users, but

to the general public in the affected areas. All warnings shall be made available in real time

to publically accessible computer connection ports for other governmental agencies, to the

public, and to industry, at the incremental cost of connecting to such ports.
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Broad General Public Forecasts

Broad general public forecasts may be issued, but shall not be a required core function of the

National Weather Service because such forecasts are largely for routine public information

and are currently widely available from the private sector and widely distributed by the news
media. Such forecasts shall be for broad public areas such as major cities or regional weather

basins. All such forecasts shall be made available in real time to governmental agencies, the

public, and private industry through publically accessible ports at the incremental cost of

allowing for the connection to such ports.

Economic Sector and Industry Services

Services including, but not limited to, data, data systems, communications, communications

systems, forecasting, forecasting systems, and display systems available for use by a specific

economic sector or industry shall be considered a private sector fimction and the National

Weather Service shall have no authority to be involved in providing such services or products.

User Specific Services

Services including, but not limited to, data, data systems, communications, communications

systems, forecasting, forecasting systems, and display systems available for use by a specific

end user shall be considered a private sector function and the National Weather Service shall

have no authority to be involved in providing such services or products.
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